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Figure 1: California Air District Map.
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Figure 2: Non-attainment Area (With Initial Designation Design Value).

Nevada County (Western part), CA
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Source: Technical Support Document for 2008 Ozone NAAQS Designations, Technical
Analysis for Nevada County (Western part), EPA
https://www3.epa.gov/region9/air/ozone/pdf/R9_CA NevadaCounty FINA] .pdf
extracted 2/7/2018
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https://www3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty_FINAL.pdf

EXECUTIVE SUMMARY

This State Implementation Plan (SIP) revision is bsingmitted by the Northern Sierra

Air Quality Management District (Btrictor NSAQMD) to the U.S. Environmental

Protection Agency (EPA) to fulfill requirements under the federal Clean Air Act (CAA)

that result from Western Nevada County being designatBidattainment for the 2008

8-hour Ozone National AmbientiAQualiy Standards (NAAQS). The Northern Sierra

Air Quality Management District includes the California counties of Nevada, Sierra and

Plumas.In 2012, the Western Nevada County portion ofietrict was designated and

cl assi fied -@itManen fornha P008BOLODNAAQS of 0.075 ppm. Since

the area did not meet the stand-atmigmenti t was
area, effective June 2016. With this SIP revision, tea & requesting, out of necessity,

to bump up agai HattainngentalassifiSation (the nextdighisd n
classification above Moderate), and has stru
Serious level requirements.

The California Air ResourcesBoard(CARB) has condcted photohemical modeling,
along with sypplemental anlgses, to find out whethe Western Nevada Countyon-
attainment Area (WNNAgould attain the 2008 £one NAAQS. The resulisdicated
the District could attain the 0.075 ppm standaydhe Serious noattainment area
deadline of 2021 Pursuant tdSection 181(b)g) of theCAA, fiVoluntary

Rec | as s i f iDistact reqoestCARB to forenaly submit a request toHA asking
for voluntay redassification of th&/NNAf r o m fatMe @Setro dions 0
attanment for the 2008-8our Ozone NAAQS, andrevise the attainment date to
Decamber 31, 2021 (based on 202821 data).

The District &pects FPA to approve theequest tde retassified aSeious non
attainment, and thiszone attainmentlpn addreses all requied Serious leveklements,
emissions regtctions, and control meaes necessy to demonstratattainment with the
2008, 8hour Czone NAAQShy 2021.
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l. INTRODUCTION
A. Ozone

Stratospheric ozone occurs naturally and is beneficial in the upper atmosphere, shielding
the earth from harmful ultraviolet radiation from the sun. However, grevel
(tropospheric) ozond&X) is a highly reactive, strongly oxidizingplorless gas that can
damage living tissues, vegetation and meade materials upon contact.

Os is not directly emitted from sources, lsiformed in the air by reactions 6k
precursor emissiodsvolatile organic compounds (VOC) and oxides of nitrogen
(NOx)d in the presence of sunlight and heat. Accordingly, §2d&vels occur during
the sunnier, warmer times of the year, typically May through October.

Health dfects ofOs arefocused on theespiratoy tract. When inhaled, @can irritate

and inflame the liningf the lurgs, much like soburn danage on skin. Potential health

impacts includeggravaed asthma, ragted lung cagacity, and inceasedsusceptibilty to

respiratoy illnesses likgpneumonia and bronckst Individuals with compromised

respratay functionare most vulnebleto@, but out dooghoad®si vi ties

canaffect people whare namaly healthy.
B. Background

The Feleral Clean AirAct (FCAA) of 1970requires the Unite&tates Erironmental
Protection Agery (EPA) to develop healtlvasedNational Ambient AirQuality
Standards (NAQS) for severalcategories of airpollutants, includingpzone Qs). EPA
periodicaly reviews theNAAQS and assciatedscientific basis in determing
appropriateevisions. Accordngly, EPA establshes new starailds in response to
advances in scientific understandiof ozone and its healthfetts.

Section 110 (a)f) of theFederal Clean Air Act Amendments (EAAA) of 1977 required
EPA to divide the Unitedta t e s PlannirigAre & s odesgmatd thee areas

Aattai nmataimea t ®nla s s i fin 2045 ERA promulgated an

fii mpl ement at i o n-douroraoneeNAAQSH(2015 ngmeltationdRule,
designed to assist states with plan development. Under the Implementation Rule,
affected regions are required to address planning and emission control requirements in
their implementation plan.

The FCAAA of 1990 gave stites theprimary responsibiliy for achieving the NAAQS.
The principal mechanisnof comgdying with the FCAAA was developing andadoptinga
StatelmplemenationPlan (SIP). A SIP outlinesprograms, actions, armbmmitments a
state will cary out to implement itsesponsibilites under thECAAA. The BPA must
approve allSIPs bebre they canbe implementedby stateand localgovernments. Once

! Implementation of the 2008 National Ambient Air Quality Standards for Ozone: State Implementation
Plan Requirements; Final Rule. 80 Fed. Reg. 44. Pp. 1228W. (March 6, 2015), (to be codified at 40
CFR Parts 50, 51, 52, et ahffps://www.gpo.gov/fdsys/pka/FR01503-06/pdf/201504012.pdf
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approvedoy the BPA, a SIP becames a égally bindingdocument uder both state and
fedeal law, andmay be enforced by eithergovernmental body.

All non-attainment areas classified Moderate Natainment and higher, including
Western Nevada County, are subject to the general planning and emission control
requirements of Subpart 2 (Title I, Part D) of the CAA, which idelan emission
inventory, a New Source Review rule and an Emissions Statements Rule.

C. NevadaCounty Split

Nevada County spans the Sierra Nevada mountain range. The Town of Truckee is near the
eastern boundary, east of the Sierra crest, andenadifferent weather from western

Nevada County. Historical ozone data from Grass Valley (in western Nevada County) and
Truckee show that there is no clear connection between conditions on the east side and the
west side of the Sierras, with 0zone concéioina almost always being much lower on the

east side. Therefore, EPA limited its rasttainment designation to the western portion of

the County. The dividing line runs north/south near the Sierra legsthan a mileast of

the town of Soda Springs

The District worked withrCARB to separate the Nevada County emissions inventory into

an eastern and western portion, alongNbe-attainment Aredoundary. More than

80%0of the Countyds popul ati onattammdntpomim ssi ons i
to which this SIP revision applies.

D. 1997 8Hour NAAQS

The NAAQS was revised in 1997 to ash8ur G concentration of 0.08 ppniThe 8hour
averaging time was selected to address the impacts of exposure to longer periods of
elevated @ The 0.0 pm G standard is attained when: Each monitor in a region
shows a thregrearOs concentratioraverage, of the annual foustighest daily 8hour
averageno greatethan 0.084 ppm (based on the rounding convention dictated in federal
regulation}. Threeyears of Q concentrations are averaged due to the impacts of year
to-year variations in meteorology @z formation.

The Western Nevada County portion of the District was designated in 2004 by EPA as a
Non-attainment Aredor the national 1997 NAAQS @.080 parts per million (ppm),

pursuant to the CAABy 2011, the Design Valde f t he Di sterict dés Ozone
attainment Aredaddropped from 0.098 ppm (2003 level) toTB@pm. On December

3, 2012, EPA published a Determination of Attainment foMNA for the 1997 8

hour @ NAAQS.# With this finding, effective January 2, 2013, Western Nevada County

2 Appendix | to 40 CFR 50, "Interpretation of the Eigldur Primary and Secondary Natiodahbient Air
Quality Standarsl for Ozone."

3The three year average of the fourth highelsb8@r ozone value for the target year and the two preceding
years is the design value for that year. To determine attainment that design value is compared to the
Ozone NAAQS.

477 FederaRegister7155171555;Decembe, 2012
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was deemed to have fAcl ean d,whiehGuspendedh r espect
numerous CAAplanningrequirements for that standard.

E. 2008 8Hour Standard

In 2008, EPA adopted a more stringedtd@ir ozone NAAQS of 0.075 ppmAlthough
Western Nevada Counghowed a significant reduction irg @velsthrough data meeting
the 1997 QNAAQS, the arednad a Design Valfenigher than the new standard. On
May 21, 2012, EPA classifidtie Western Nevada Courgrtion of the District as

A Mar gi natdinmmennfor the 2008:DIAAQS.

CARB, in partnership with the District, conducted photochemical modeling along with

suppkmental analyses to determine anticipated attainment 800& Q NAAQS. Air
monitoring data and modeling revealed the Di
Marginal (July 15, 2015) or Moderate (January 1, 2017) deadline. However, modeling

indicates the District could attain tB@08 QNAAQSby t he A Seri ouso cl ass
deadline of December 31, 2020herefore this attainment plan addresses all required

el ement s f o r-attainmére plahandiderdifiesiemissions control

measures and associated emission reductions necessary to demonstrate attainment by

2020.

573 FR 16436; 4CFR 50.15, "National Primary &econdary Ambient AiQuality Standards for Ozone."

SAttainmentis achieved wheri3-y e ar a v @ a a gfehail gohfe st d a i8-hoyr avemg€; mu mo
concentrati on, cisanb dgreatér thArDDD85ipgureac BPllappeovedOs air monitor
in the Di3sy¢ar&4€hi.gh elshted far e st wmideistabllity to the standarl,ues t hat p|
moderating the influence of extreme meteogital conditions (over which an area has no control).
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. CHALLENGES
A. Meteorology

The predominant windirectionin western Nevada County, especially during the
summer monthss from southwest to northeasthis pattern i€onducive to transport of
pollutants from the Bay Area and the Sacramento Area into Nevada County. On most
summer mor ni ngs madvésfeom ihe @arquireez skrait acetreasvtowards
Sacramentandthenveersnorthward and continues into the northern Sacramento Valley
and into the foothills of the northern Sierra Nevadaluding Western Nevada County
High ozone days are typically associated with light to moderate winds blowing from the
direction of &icramento.In the absence of a significant weather system affecting the
area, ammertime winds in Nevada Courtgpically flow up-slope in the daytime and
downtslope at nighfreferred to as diurnal flow)

Most ozone exceedances happen ondhyt clearafternoons and eveningsligh
summer temperatures and low relative humidity play a big rals formation. Sunlight
is another factor, with exceedance days bedtativelyconcentrated in the long, clear
days ofJune througlugust. The combin&ion of a hof dry summerandlittle to no
cloud coverfavor photochemicaDs formation.

As a resulbf conditions encouraging ozone formation and the transport of both ozone
and ozone precursors from upwind metropolitan a@asoncentrations tend to be the
highestin July andAugust

Figure3 shows thanonthly average of dailpnaximum8-Hr AverageOs concentration
during207, measur ed &rass Valledaironitdring isite.Os0 s
concentrations gradually rise frothe beginning of the year toward the summer where
levels peakn July andAugust when temperatures are usually the hottest, then decline
during the fall.

" Data obtained from NSAQMD maintained Ozone monitoring site at 200 Litton Drive in Grass Valley.
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Figure 3: Monthly Average of Daily 8hour Ozone Maximums, Grass Valley, 2017.
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B. Geography
TheWestern Nevada Countyonrattainment Areds locatedimor t hern Cal i f or ni

Sierra Nevada foothillsAlthough theNon-attainment Areas relatively smal(802.41

square miles)it rises fromnear 30deet AMSL in the west to over 9,000 feet AMSL

near the eastern boundaryhe eastern boundary is a line running north/south that more

or less followsuggedmountait ops t hat form the ASBErra Cr es
slightly east of the town of Soda Springs. Nun-attainment Areds bordered on the

north by the Middle Yuba Riveand is bisected by the South Yuba Riverogt/lof the

southern border idefined bythe Bear River. Thenassivescenic canyonereated by

these riversun predominantly east/west and are more th@@@feet deep in some

places.

The WNNA ozone monitor is located at an elevation of approximately 2,860 feet, in the

City of Grass Valley.Only 5 miles northwest of the monitor (along the South Yuba

River) the elevation is 1,725 feet lower, and 12 miles s@ltmg the North Fork of the

American River) the elevation is 1,700 feet lower. Much of the western edge of

WNNAi s bel ow 50006, a difference of 2,300 ver:/
NW of the monitor, the elevation is 700 feet lower. Fetlvan 5 miles NE of the

monitor, on Banner Mountain, the elevation climbs another 1,000 DertintownGrass

Vall ey, the WNNAOG6s biggest city (2046 Census
approximately 1 mil&sW from the monitor and 400 feet lower. This complex

topography can cause unpredictable air movement as different slopes warm and cool at

different rates.The river canyordprofound effecd on tropospheric air flow have

historically introduced signifignt uncertainty into dispersion modeling.
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Western Nevada County is northeast and generally downwind from the Sacr&loento
attainment Area To the north is the unmistakably rural County of Sierra (2010 census
population 3,240) To the south is Plac&ounty, and to the immediate west is largely
agricultural Yuba County.

C. Pollutant Transport and Scavenging

It is common forair pollutants tabetransporéd by windbetween air basinsThe

Districtods air qual i byysandits mecwsorehissionabemg | y i mp
transporéd fromthe Sacramento Neattainment AredclassifiedExtremeNon

attainmentand to a lesser extent from the San Francisco Bay. Anemsport catake

place from the surface up to several thousand feet edevatransportoccus when

winds are of sufficient magnitude, direction, and duration. Atmospheric chemistry also

determines how transported pollutants may affect down®gebncentrations.

Approximately 830000 f Ne v a d a000@0yevpley(@opulation 99,814 estimated

by the Census Bureau as of 7/1/0vg@ intheWNNA. The WNNAG6s popul ati on
relatively dispersed, with approximately 103.4 people per square mile (6.19 acres per

person).

Analyses of wind and ozonealatafrom the Sacramento area and western Nevada County
demonstrate thads and its precursornsansporto the District wherprevailing wind
originatesfrom consistently higl®©s concentration areaandwind is persistent witlnigh
enough vecity to move emissionisom upwind area. Dataalsodemonstratelevated

Oz concentrationgn the District coinciding with high upwin@®szlevels Figure4
illustratesregionaltransport corridors and wind flow pattefns

8 FromHayes, T.P., J.J. Kinney, and N.J. Whegel®84. California Surface Wind Climatology, 1984.
Published by the California Air Resources Bodattps:/ivww.arb ca.gov/research/apr/reports/l013.pdf
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Figure 4: Transport Corridors & Wind Flow Patterns .

Figure lec

CALIFORNIA
PREDOMINANT SURFACE

NORTHEAST WIND FLOW PATTERNS
PLATEAU

SUMMER (JUN. - JUL. -~ AUG.)

+SACRAMENTO Lsgend
VALLEY

o % COASTAL WATERS

MOUNTAIN s
COUNTIES ] Towes ous

“NSOUTHEAST
.. DESERT

SOUTH CENTRAL C

A widely accepted concept in ozone science I
absence of sunlight, new ozone is not formed and NOx molecules are able to react with

ozone and steal one of its oxygen atoms, resulting in an oxidized NOx moledule a

normal, relatively unreactive oxygen4O

NOx scavenging is thought to be largely responsible fotyihieal sharp drogoff of

ozone concentrations in urban areas when the sun goes trtem areas generally

have substantial NOx emissions affark, primarily from motor vehiclesnd industrial
processes However, western Nevada County has relatively little traffic after dark and no
significant stationary nighttime NOx sources.

Figure 5 illustrates 2017 ozone values by time of day. It is epp#rat the drop in
ozone overnight is not substantial.
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Figure 5: Grass Valley Ozone Concentrations by Hour of Day,
May 17 September 30, 2017.
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The sheer quantity of emissions in the upwind metropolitan areas compared to western

Nevada County workwith the transport mechanisms to overwhelm the |ésee Figure

6) Western Nevada Countyo6és summer emission in
per day of ozone precursors, with well under a ton of that coming from stationary

sources, according tbe most recent CEPAM 2015 inventory data fl6ARB). The

area is a rural, downwind receptor of ozone generated in upwind major metropolitan

areas fgrimarily the SacramentNon-attainment Areavith 180 tons per day and the San

Francisco Bay Area with 488ns per day). Figurgprovides perspective regarding

0zone precursor emissions in the upwind major metropolitan areas and in western Nevada
County.
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Figure 6: Summer Ozone Precursor Emissions Western Nevada County, San
Francisco Bay Area and Sacrameto Non-Attainment Area. Source: CEPAM 1.04

Total Summer Ozone Precursor (NOx + ROG) Emissions
Upwind Metropolitan Areas and
Western Nevada County, 2015

B, Sacramento

San Francisco
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County

The combination of minimal nighttime NOx scavenging and the gradual transport during
the evening hours of ozone formed in upwind areas during the day frequently results in
high nighttime ozone concentratioinswestern Nevada County that sometimes persist

until well after sunrisg¢see Figur¢). Si nce the previous dayos
present after midnight, the area has occasionallg hextday exceedances of the 2008
federal ozone standard that begin at 1:00 ANgure 6 also illustrates the delayed effect

of ozone transport from upwind areas. Auburn is approximateiweifbetween the
FolsomNatomas Street monitor in the Sacransemietropolitan area and Grass Valley.
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Figure 7: Grass Valley Ozone Concentrations by Hour of Day, Mayctober, 2017.
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D. Ozone Trends

Western Nevada Countybés ozone concentrations
earl y 20000 s . slightiincreasean the past felw gears, wiaich is thought to

be at least partially due to ozone precursor emissions from increased wildfire activity that

has coincided with massive tree mortality du
Wildfires emit bothvOCs and NOx in great quantities. Many of the highest ozone days

have been accompanied by a light haze from numerous relatively small wildfires

throughout the region fires that are not large enough to yield clear determinations of

exceptional eventsub large enough to bump the concentrations up slightly.

Also, dthoughthe Sacramento area Hasen improvingheir localair quality and
reducingOs and its precursor emissiornshas not yeattairedthe 2008 8Hour Oone
NAAQS. ConcurrentlytheDistrict has been improvinigs air qualityto the extenof
attainingthe 1997 8Hour Ozone NAAQS of 0.08ppmFigure8 compareshe 8-Hour
Ozone Design Value data for 199016 for western Nevada Coungnd the Sacramento
Non-attainment Area
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Figure 8: Federal 8Hour Ozone Design Values.

8-Hour Ozone Design Value for 2008 Std.
Western Nevada County & Sacramento Non
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__0.110
e
2 0.105
£
o 0.100
3 |
< 0.095
c
2 0.090
3
QO 0.085
(] //
S 0.080
N
O 0.075
0.070
O I~ 0 O O 4 AN M S 1O © I 0 0O O 4 N M T 1 O© N~
OO O OO OO O O O O O O oo o oo O d d d d A o o
O OO OO OO O O O O O O O O O o o o o o o o o o
HHHHNNNNNN&NNNNNNNNNNN
ear
—&— Western Nevada County Sacramento
E. BiogenicEmission Inventory

The total Summer 2017 ROG emission inventory for all of Nevada County from
anthropogenic sources (mobile, stationary and-anda) is 5.4 tons per day. In contrast,
biogenic emissions (natural emissions from vegetation) for the same area are estimated at
215.6 tons per day.
https://www.arb.ca.gov/app/emsinv/fcemssumcat/cepam_emssumcat_query v5.php

Western Nevada County has very few emission inventory categories from which to
reasonably reduce emissions. Stationary source emissions are relatively miflikeule.
largest category of ROG emissions, as reflected in the emissions inventory for 2005
through 2020is Recreational BoatsConsumer Products is the next largest category, and
California already has an extremely aggressive statewide regulatory framework for
minimizing emissions from consumer products.

F. Progress
As reflected in the emissidnventory, for the period 2007 through 2017, Western

Nevada County reduced summer emissions of NOx by 54.8% and ROG by 34.2%.
During the same period, the upwind Sacramétdo-attainmentArea reduced summer

9 CARB California Emissions Projection Analysis Model (CEPAM) emissions inventory, Version 1.05 at
https://wwwarh.ca.gov/app/emsinv/20160zsip/20160zsip/fcmasterdetail_sip2016.php
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emissions of NOx by 51.7% and ROG by 32.686r the period 2005 through 2017,
Western Nevada County reduced summer emissions of total ozone precursors (NOx +
ROG) by 49.6% while the Sacramemon-attainmentArea reduced summer emissions
of total ozone precursors by 48.1Both areas have made stargial stridesn recent
yearsat reducingsummer ozone precursemissions, although Western Nevada County
has achieved even greater reductions on a percentage basis.

FigureQi |  ustrates

t he

downwar d

trend

i n

(3-year average ofthighest annual value). The past few years have had slightly
increasing Design Values, although this is considered an anomaly. The reason for this is
not known, as anthropogenic emissions have continued to decline in both Western
Nevada County and the upwind Sacramento region. One pofasibbethatis being
considereds increased biogenic emissions from trees being stressed by an extended
drought accompanied by a severe bark beetle epidéerhe.drought ended in 2017 and
beetleactivity appeared to decrease by 2018, although many trees continued to struggle
to survive the damage caused by the drought and the beetles. Preliminary data indicate
numerous high ozone values during the summer of 2018, which are thought to be
connectd with precursor emissions from several enormous wildfirasburned through
most of the summer (especially the Ferguson, Carr and Mendocino Complearfates)
will likely be the subject of Exceptional Evelgmonstrations for much of northern and
centrd California Ne v a d a

Figure 9: Western Nevada County Design Value Trend, 20002017.
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10 Total population for all of Nevada County, not just the Nttainment area. California Department of
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Minimal-i mpact devel opment planning (such as the
improving technologies and ongoing enforcement of existing rules and regulations will

keep reducin@s precursor emissions for the foreseeable future. Furthermore,

devdopment and application of new lower emissions control technology at older,-higher

emitting source theupwind Sacramento Region and the San Francisco Bay witea

continueto improve air quality in western Nevada County

Althoughthere aresignificant challengeahead CARBO modelingand analysis of

currentOs trendsshowthe areawill attain the 2008 8Hour Ozone NAAQS by the end of
2020.

NSAQMD Ozone Plan 19 10/22/18



[l SERIOUS NON-ATTAINMENT RECLASSIFICATION REQUEST

Non-attainment areas are classifiechaarginal, moderate, serious, severe, or extreme,
depending on the magnitude of the areads O 3
of Nevada Count y wa s-at@ihnzest pursbanteéodhe 2800BaGurgi nal 0 n
ozone NAAQS Air Quality Designiamns'. In 2016, EPA published a Final Rule for
ADeterminations of Attainment by the Attainn
Date, and Reclassification of Several Areas for the 2008 Ozone N¥3QS I n t he Rul e
EPA determinedhatthe Non-attainmentAreafailed to meet the 2008;@ur ozone

NAAQS by the applicable attainment date of July 20, 2015.

Pursuant to CAA section 181(b)(2)(A), tNen-attainment Areavasreclassified, by

operation of | a-atanmert effacie durer3a201®his n o n
reclassification was bas e-HourdmB ddasignevall¥e st er n Ne
of 0.079 ppm, calculated from O 3 concentrations collected at the Grass \Vhiten

Building air monitor during 201:2014. This reclassification extended the attant

deadline for Western Nevada County to July 20, 2018, with attainment being

demonstrated by the area attaining a 22Q%57 threeyear design value of less than

75.4 ppb by December 31, 2017. As the 200%7 design value at the end of 2017 was

reportedo be 87 ppb, Western Nevada County failed to attain the 75 ppb standard and is
eligible to be rnenattammenti fi ed to ASeriouso

Section 181(b)(3) of the CAA fAiVoluntary Recl
shall grant the request of antag to reclassify a neattainment area in that State in
accordance with table 1 of subsection (a) to
to reclassify a nomttainment area to a higher classification will extend the time allowed

for attainmentReclassification is appropriate for areas that must rely ontlenng

strategies to achieve the emission reductions needed for attainment, even though more

stringent requirements are imposed with each higher classification.

The District request€ ARB formally submit a request to EPA asking for voluntary
reclassification of th&/NNA fromfi Mod er at e 0 t -attaifinfer forithe @08 n o n
8-hour Ozone NAAQS, and revisiee attainment date to July 20, 2021, with an effective
attainment date dbecember 312020. This Ozone Attainment Plan is structured to

sati sfy Serlowes ar€aAedrements.
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V. EMISSIONSINVENTORY BACKGROUND

Pursuant t&€CAA Section (§ 182a)(1), anonattainmentareamust develop minventory

of emissions in the areaAn inventory 8 acomprehensive tabulation of air pollutants
organized by emission source category. This Ozone Attainment Plan includes updated
inventories 003 precursor emissions (VOC and NQg) the2011base year (the year

from which futureyear inventories are projectét}? and the 2020 attainment year.
Additionally, allinventory yearsn this Attainnment Planare derived from the 2Qbase

year inventoryexcept that 2012 is used as the baselinefgeattainment modeling

A. Emissions Inventory

Emissions inventories are one of the fundamental building blocks in the development of a
State Implementation Plan (SIP or Plan). In simple terms, an emissions inventory is a
systematic listing of the sources of air pollution along with the amount aftjool

emitted from each source or category over a given time period. This document describes
the emissions inventory included in théa@ur Ozone Plan for tR&NNA, which

includes the western portion of Nevada County in the Northern Sierra Air Quality
Management District. It also summarizes the revisions and improvements made to the
inventory as part of this Plan.

The California Air Resources Boar@ARB) and the Northern Sierra Air Quality

Management District (NSAQMD:; District) have developed a congnsive, accurate,

and current emissions inventory consistent with the requirements set forth in Section
182(a)(1) of the federal Clean Air ACCARB and District staff conducted a thorough

review of the inventory to ensure that the emission estimatestraffcurate emission

reports for point sources, and that estimates for mobile and areawide sources are based on
the most recent models and methodologies.

CARB also reviewed the growth profiles for point and areawide source categories and
updated them asecessary to ensure that the emission projections are based on data that
reflect historical trends, current conditions, and recent economic and demographic
forecasts. Growth forecasts for most point and areawide sources were developed by
CARB.

B. Emissions Inventory Overview

Emissions inventories are estimates of the amount and type of pollutants emitted into the
atmosphere by industrial facilities, mobile sources, and areawide sources such as
consumer products and paint. They are fundamentgb@oemts of an air quality plan,

and serve critical functions suchtas primary input to air quality modeling used in
attainment demonstrations; the emissions data used for developing control strategies; and

11 CARB established 2012 as the emission inventory base yeahfmur&zone planning purposes. See
ATransmittal Letter to EPAO Richard Corey, Executive
(https:/ivww.arb.ca.gov/planning/sip/2012iRB_201203SIP_transltr_to EPA.pdf)

1281 Federal Register 71997; October 19, 2016.
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a means to track progress in meeting the earisgeduction commitments.

The United States Environmental Protection Agency (U.S. EPA) regulations require that
the emissions inventory contain emissions data for the two precursors to ozone formation:
oxides of nitrogen (NOXx) and volatile organic compadsi (VOC). The inventory

included in this plan substitutes VOC with reactive organic gases (ROG), which in

general represent a slightly broader group of compounds than those in

Uu.S. EPAG6Gs |list of VOCs.

C. Agency Responsibilities

CARB and District staffivorked jointly to develop the emissions inventory for the

WNNA. The District worked closely with operators of major stationary facilities in their
jurisdiction to develop the point source emission estimai#skB staff developed the
emission inventorydr mobile sources, both enad and offroad. The District and

CARB shared responsibility for developing estimates for the nonpoint (areawide) sources
such as consumer products and agricultural burn@®RB worked with several State

and local agenciesish as the Department of Transportation (Caltrans), the Department
of Motor Vehicles (DMV), the Department of Pesticide Regulation (DPR), and the
California Energy Commission (CEC) to assemble activity information necessary to
develop the mobile and arealgi source emission estimates.

D. Inventory Base Yearfor Modeling

The base year inventory forms the basis for all future year projections and also
establishes the emission levels against which progress in emission reductions will be
measured. U.S. EPA regulations establish that the base year inventory should be
preferably consistent with the triennial reporting schedule required under the Air
Emissons Reporting Requirements (AERR) ruldowever, U.S. EPA allows a different
year to be selected if justified by the state. CARB worked with the local air districts to
determine the base year that should be used across the State. Since the Soéth Coast
Quality Management District typically aligns their base year inventory with the data
collection period for their Multiple Air Toxics Exposure Study, which was last conducted
in 2012, ARB selected 2012 as the base year to maintain consistency acves®tise
plans being developed in the State.

E. Forecasted Inventories

In addition to a base year inventory, U.S. EPA regulations also require future year
inventory projections for specific milestone years. Forecasted inventories are a
projection of thebase year inventory that reflects expected growth trends for each source
category and emission reductions due to adopted control mea@ABS® develops

emission forecasts by applying growth and control profiles to the base year inventory.
Growth profiles for point and areawide sources are derived from surrogates such as
economic activity, fuel usage, population, housing units, etc., that best reflect the
expected growth trends for each specific source category. Growth projections were
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obtained primarilyfrom government entities with expertise in developing forecasts for
specific sectors, or in some cases, from econometric models. Control profiles, which
account for emission reductions resulting from adopted rules and regulations, are derived
from data povided by the regulatory agencies responsible for the affected emission
categories.

Projections for mobile source emissions are generated by models that predict activity
rates and vehicle fleet turnover by vehicle model year. As with stationary sdbeces,
mobile source models include control algorithms that account for all adopted regulatory
actions.

F. 2011 Baseline Year Inventory for Reasonable Further Progress

The stationary emissions reflect actual emissions reported from industriapoioes.
Stationary emissions also include stationary aggregate sources, which are categories such
as gasoline dispensing facilities that are not inventoried individually but are estimated as

a group and reported as an aggregated total. 2011 emissiansdaide, stationary

aggregate sources and mobile are backdéisim a 2012 base year, relying on the same
growth and control methodology as is used for future years. The 2012 inventory base
year for modeling and the 2011 baseline year inventory fepredle further progress

are consistent with each other since they both use actual emissions for stationary sources
and the same growth profiles.

G. Temporal Resolution

Planning inventories typically include annual as well as seasonal (summer and winter)
emission estimates. Annual emission inventories represent the total emissions over an
entire year (tons per year), or the daily emissions produced on an average day (tons per
day). Seasonal inventories account for temporal activity variations throufleoygar,

as determined by categespecific temporal profiles. Since ozone concentrations tend to

be highest during the summer months, the emission inventory used in the Plan is based on
the summer season (May through October).

H. Geographical Scope

The inventories presented in this Plan include emissions faWNie€A, which consists
of the western portion of Nevada County in the NSAQMD. Typically, emission
inventories are developed at a coul@yel geographical resolution. The emissions for
Nevada County were allocated to then-attainment Areaising the approaattescribed
below.

Stationary Sources. Emissions from stationary sources were designated as being inside
or outside théNon-attainmentAreb ased on a GI S analysis of
geographical coordinates (latitude and longitude) overlaid on a digitiapdbf theNon-
attainment Area
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Areawide Sources. District staff conducted a thorough review of the areawide categories
to determine those that actually occur in lo-attainment Area Human population
was set as the default surrogate, with moreiipapatial surrogates applied to

remaining categories.

On-Road Mobile Sources. Emissions frommad mobile sources were estimated at the
u-sadmgtor Cehitle nfodel, EMFACR2EL4. ol'he

allocation to théNon-attainment Aeaplanning inventory was accomplished using human
population to distribute EMFAC2014 emissions.

county |

evel

Off-Road Mobile Sources. As with areawide sources, District staff conducted a review
of the offroad categories to determine those that do not occur Mdhattainment Area

and should be zeroed out. Human population was set as the default surrogate and more
specific spatial surrogates were applied to remaining categories.

Table 1 specifies the metho@#RB used to allocate emissions to tM&NA.

Table 1 Method for the Spatial Allocation of Emissions to the
Western NevadaCounty OzoneNon-attainment Area.

Source Category Subcategory Allocation Method
Stationary Point Sources | All GIS Analysis
Manufacturing& Industrial Manufacturing sector
employment

Food & Agricultural Processing

Agricultural area

Service & Commercial

Human population

Other (Fuel Combustion)

Human population

Landfills

Human population

Degreasing

Human population

Area Source Component of

Coatings &Related Process
Solvents

Human population

Stationary Sources

Printing

Human population

Adhesives & Sealants

Human population

Other (Cleaning & Surface
Coatings)

Human population

Petroleum Marketing

Human population

Chemical

Human population

Food & Agriculture

Farm types & area

Mineral Processes

Land area

Consumer Products

Human population

Architectural Coatings & Related
Process Solvents

Human population

Areawide Sources

Pesticides / Fertilizers

Agricultural area

Asphalt Roofing & Paving

Land area

Residential Fuel Combustion

Human population

Farming Operations

Agricultural area
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Table 1 Method for the Spatial Allocation of Emissions to the
Western NevadaCounty OzoneNon-attainment Area.

Off-Road Mobile Sources

Fires Human population
Managed Burning & Disposal Land area
Cooking Human population
On-Road Mobile Sources | All Human population
Aircraft Aircraft activity
Trains Track length

Recreational Boats

Boatable water area

Off-Road Recreational Vehicles

Human population

Off-Road Equipment

Human population

Farm Equipment

Agricultural area

Fuel Storage & Handling

Human population

I. Quality Assurance and Quality Control

CARB has established a quality assurance and quality control (QA/QC) process

involving CARB and District staff to ensure the integrity and accuracy of the emissions
inventories used in the development of air qualignp. QA/QC occurs at the various

stages of SIP emission inventory development. Base year emissions are assembled and
maintained in the California Emission Inventory Development and Reporting System
(CEIDARS).CARB inventory staff works with District st who are responsible for
developing and reporting point source emission estimates, to verify these data are
accurate. The locations of point sources, including stacks, are checked to ensure they are
valid. Areawide source emission estimates are readedyyCARB and District staff

before their inclusion in the emission inventory. Additionally, CEIDARS is designed

with automatic system checks to prevent errors such as double counting of emission
sources. The system also makes various reports avdibadsist staff in their efforts to
identify and reconcile anomalous emissions.

Future year emissions are estimated using the California Emission Projection Analysis
Model (CEPAM), 2016 SIP Baseline Emission Projections, Version 1.04. Growth and
controlfactors are reviewed for each category and year along with the resulting emission
projections. Year to year trends are compared to similar and past datasets to ensure
general consistency. Emissions for specific categories are checked to confirm they
reflect the anticipated effects of applicable control measures. Mobile categories are
verified with mobile source staff for consistency with theroad and ofroad emission

models.

A summary of the information supporting the Western Neaaolanty8-hourOzone
Non-attainment Are&lan emissions inventory is presented in the sections below.
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V. SUMMARY OF EMISSIONS INVENTORY METHODOLOGIES

The WNNAGO6s emi ssions inventory is22 esented

2014, 2017, 2020 and 2021.
A. Point Sources

The inventory reflects actual emissions from industrial point sources reported to the

District by the facility operators through calendar year2@1accordance with the
requirements set forth in U.S. 2@Zbasélise AERR
inventory are consistent with the data elements required by the AERR rule. Estimation
methods include source testing, direct measurementriiyngous emissions monitoring
systems, or engineering calculations.

Table 2 lists the point source categories that occur in the ddmmattainment Area

Table 2 Point Source Categories

Source Category Subcategory

Electric Utilities

Manufacturing and Industrial
Fuel Combustion Food and Agricultural Processing
Service and Commercial

Other (Fuel Combustion)

Waste Disposal Lar.‘df'”s
Incinerators
Degreasing
Coatings and Thinners
Cleaning and Surface Coatings Printing

Adhesivesand Sealants

Other (Cleaning and Surface Coatings)
Petroleum Production and Marketin{ Petroleum Marketing

Chemical

Industrial Processes Food and Agriculture

Mineral Processes

The point source inventory includes emissions from stationary area sources, which are
categories such as internal combustion engines and gasoline dispensing facilities that are
not inventoried individually, but are estimated as a group and reported ggragaied

total. Estimates for the following categories were developedARB:

Stationary Nonagricultural Diesel Engines

This category includes emissions from backup and prime generators and pumps, air
compressors, and other miscellaneous statiorasgldengines that are widely used
throughout the industrial, service, institutional, and commercial sectors. The emission
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estimates, including emission forecasts, are based on &2XRB methodology derived
from the OFFROAD model. Additional informatien this methodology is available at:
https:/iwww.arhca.gov/ei/areasrc/FULLPDF/FULEA. pdf

Agricultural Diesel Irrigation Pumps

This category includes emissions from the operation of diaetdd stationary and

mobile agricultural irrigation pumps. The emission estimates are based on GA2RB3

methodology using statewide population and include replacements due to the Carl Moyer
Program. Emissions are grown based on projected acreage for irrigated farmland from

the California Department of Conservationoés
Program (FMMP). Additional information on this category is available at:
https:/ivww.arbca.gov/ei/areasraffuelcombagric.htm

Degreasing

This category includes emissions from solvents in degreasing operations in the

manufacturing and maintenance industries. The emissions estimates are based on a 2000
CARB methodology using survey and industry data, activity factors, emission factors and
auser 6s fraction. Gr o viRegonaf EzanonticiMbdels, m@at egor vy
(REMI) county economic forecasts. Additional information on this methodology is

available athttps//www.arhca.gov/ei/areasrarbcleandegreas.htm

Coatings and Thinners

This category includes emissions from coatings and related process solvents. Auto
refinishing emissions estimates are based on a C9%B methodology using

production data and a cowgite emission factor derived from surveys. Growth is based
on vehicles frorCARB6s EMFAC model . Esti mates for ind
are based on a 199ARB methodology using production and survey data, and emission
factors derived from surveygstimates for most thinning and cleaning solvents are
based on a 199CARB methodology, census data and a default emission factor
developed bYCARB. Growth for these categories is projected using REMI county
economic forecastsAdditional information o these methodologies is available at:
https:/ivww.arbca.gov/ei/areasrarbcleancoatreproc.htm

Adhesives and Sealants

This category includes emissions from solvieased and watdrased solvents contained
in adhesives and sealants. Emissions are estimated based onCAERB®Methodology
using production data and default emission factors. Growth for this categorgdsdras
REMI countyeconomic forecasts. Additional information on this methodology is
available athttps://www.arb.ca.gov/ei/areasrc/arbcleanadhseal.htm

Gasoline Dispensing Facilities

CARB staff developed an updated methodology in October 2015 to eséméasions

from fuel transfer and storage operations at gasoline dispensing facilities (GDFs). The
methodology addresses emissions from underground storage tanks, vapor displacement
during vehicle refueling, customer spillage, and hose permeation. The updated
methodology uses emission factors develope@ARB staff that reflect more current-in
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use test data and also accounts for the emission reduction benefits of onboard refueling
vapor recovery (ORVR) systems. The emission estimates are basedzst@@wide

gasoline sales data from the California Board of Equalization that were apportioned to the
county level using fuel consumption estimates flOARBO s -raadmobile sources

modd (EMFAC). Additional information on this category is available at:
https://www.arb.ca.gov/ei/areasrc/arbpetprodmarkpm.htm

B. Areawide Sources

Areawide sources are categories such as consumer products, fireplaces, and agricultural
burning (see Table 3) for which emissions occur over a wide geographic area. Emissions
for these categories are estimated by I@ARB and the local air districts ugrvarious

models and methodologies.

Table 3 Areawide Sources

Source Category Subcategory

Consumer Products

Architectural Coatings and Related Solven
Pesticides and Fertilizers

Asphalt Paving and Roofing

Residential Fuel Combustion

Farming Operations
Miscellaneoug’rocesses Fires

Managed Burning and Disposal

Cooking

Solvent Evaporation

A summary of the areawide methodologies is presented below:

Consumer Products

The consumer products category reflects the four most recent surveys conducted by
CARB staff for the years 2003, 2006, 2008, and 2010. Together these surveys collected
updated product information and ingredient information for approximately 350 product
caegories. Based on the survey d&ARB staff determined the total product sales and
total VOC emissions for the various product categories. The growth trend for most
consumer product subcategories is based on California Department of Finance (DOF)
popuation forecasts, except for aerosol coatings. Staff determined thajrawtih

profile would be more appropriate for aerosol coatings based on survey data that show
relatively flat sales of these products over the last decade. Additional information on
CARB6s consumer products surveys is available
https:/ivww.arbca.gov/consprod/survey/survey.htm

Architectural Coatings
The architectural coatings category reflects emission estimates based on a comprehensive
CARB survey for the 2004 calendar year. These emissions are grown based on DOF
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population forecasts. Additional information ab@ARB6 s ar chi t ect ur al coa
program is available atittps:/ivww.arhca.gov/coatings/arch/arch.htm

Pesticides

DPR develops monthpecific emission estimates for agricultural and structural
pesticides. Each calendar year, Digitlates the inventory based on the Pesticide Use
Reporting Program, which provides updated information from 1990 to the most current
data year available. The inventory includes estimates through the 2014 calendar year.
Emission forecasts for years 20Ifadeyond are based on the average of the most recent
five years. Growth for agricultural pesticides is base@ARB projections of harvested
acreage provided by the U.S. Department of Agriculture (USDA), National Agricultural
Statistics Service (NASS)Growth for structural pesticides is based on REMI projections
of expenditures on structures.

Asphalt Paving/Roofing

Asphalt paving and roofing emissions were grown from 2005 estimates. Emissions are
estimated based on tons of asphalt applied and altefaission factor for each type of
asphalt operation. The growth profile for both categories is based on REMI county
economic forecasts.

Residential Wood Combustion

CARB staff updated the methodology to reflect 2005 fuel use, and more recent emission

factors and calculation approaches. The emission estimates reflect emission factors from

u. S. EPAG6s National Emi ssion I nventory. Gr o
wood based on DOF population forecasts, natural gas based on CEC forecasts, and other

fuels based on Energy Information Administration (EIA) forecasts. Additional

information on this methodology is available at:
https://www.arb.ca.gov/ei/areasrc/arbmiscprocresfuelcom.htm

Farming Operations

CARB staff updated the Livestock Husbandry methodology to reflect livestock

popul ation data based on the dhfihmdés 2007 Cen
emission factors for dairy support cattle. A seasonal adjustment was added to account for

the suppression of dust emissions in months in which rainfall occurs. Based on an

analysis of livestock population trends, no growth is assumed. Additidoamation on

CARB6s met hodol ogy i s available at:
https://www.arb.ca.gov/ei/areasrc/arbmiscproclivestock.htm

Fires

Emissions from structural and automobile fires were estoadsed on a 1999ARB
methodology using the number of fires and the associated emission factors. Estimates for
structural fires are calculated using the amount of the structure that is burned, the amount
and content of the material burned, and emissactofs derived from test data.

Estimates for automobile fires are calculated using the weight of the car and components
and composite emission factors derived from4&Pemission factors. Growth is based

NSAQMD Ozone Plan 29 10/22/18


https://www.arb.ca.gov/coatings/arch/arch.htm
https://www.arb.ca.gov/ei/areasrc/arbmiscprocresfuelcom.htm
https://www.arb.ca.gov/ei/areasrc/arbmiscproclivestock.htm

on DOF population forecasts. Additional inforneation this methodology is available
at: https:/ivww.arbca.gov/ei/areasrafmiscprocfires.htm

Managed Burning and Disposal

CARB updated the emissions inventory to reflect burn data reported by District staff for

2008. Emissions are calculated using crop specific emission factors and fuel loadings.

Temporal profiles reflect monthly burn activity. Growth for agricultural burrsnggised

on CARB projections of USDA NASS harvested acreage. No growth is assumed for

weed abatementCARB6 s met hodol ogy for managed burning
https:/ivww.arbca.g@v/ei/areasrc/distmiscprocwstburndis.htm

Additional background information is available here:

https:/ivww.arbca.gov/ei/see/see.htm

Commercial Cooking

The commercial cooking emissions were grown feR005 estimate. The emissions
estimates were developed from the number of restaurants, the number and types of
cooking equipment, the food type, and default emission factors. The growth profile
reflects the latest DOF population forecasts.

C. Point and Areawide Source Emissions Forecasting

Emission forecasts (2013 and subsequent years) are based on growth profiles that in
many cases incorporate historical trends up to the base year or beyond. The growth
surrogates used to forecast the emissions ftese categories are presented below in
Table 4.

Table 4 Growth Surrogates for Point and Areawide Sources

Source Category Subcategory Growth Surrogate
Electric Utilities l. C. Reciprocating Engines | No growth
Manufacturing & Industrial | Natural Gas CEC forecast
Food anq Agricultural Ag Irrigation I. C. Engines FMMP irrigated farmland acreags
Processing
Service and Commercial Natural Gas CEC forecast
Other Fuels No growth
CARB OFFROAD model
Other (Fuel Combustion) Diesel ;:ombined with DOF population
orecast
Other Fuels No growth
. Landfills DOF population forecast
Waste Disposal Incinerators DOF population forecast
Degreasing All REMI county economic forecast
_ _ Auto Refinishing Vehicles fromCARB EMFAC
Coatings and Thinners model
Others REMI county economic forecast
Printing All REMI county economic forecast
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Table 4. Growth Surrogates for Point and Areawide Sources

Source Category Subcategory Growth Surrogate
Adhesives and Sealants All REMI county economic forecast
. DOF population forecast
Othe'r (Cleaning & Surface All combined with REMEtounty
Coatings) i
economic forecast
Natural Gas CEC forecast
Petroleum Marketing Fuel use frorfCARB EMFAC
Other Fuels
model
Chemical All REMI county economic forecast
Food and Agriculture All REMI county economic forecast
, REMI forecasttombined with
Mineral Processes All
Annual Energy Outlook
Aerosol Coatings No growth assumption
Consumer Products Others DOF population forecast
Architectural Coatings & All DOF population forecast

Related Process Solvents

Pesticides & Fertilizers

Agricultural pesticides

CARB projection of USDA
harvested acreage

Structural pesticides

REMI forecast on spending on
structures

Asphalt Paving & Roofing | All REMI county economic forecast
Residential Wood Wood DOF population forecast
Combustion Natural Ga_ls _ CEC forecast

Other Residential Fuels EIA forecast
Farming Operations All No growth assumption
Fires All DOF population forecast

Managed Burning & Disposa

Managed Farm Burning

CARB projection of USDA
harvested acreage

Other Managed Burning

No growth assumption

Cooking

All

DOF population forecast

D. Stationary Source Control Profiles

The emissions inventory reflects emission reductions from point and areawide sources
subject to District rules andARB regulations. The rules and regulations reflected in the
inventory are listed below in Table 5.
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Table 5. District and CARB Stationary Source Control Rules and Regulations

Included in the Inventory

Agency | Rule/Reg No. | Rule Title Source Categories
Impacted
CARB_RO003 :
CARB | and gr?]nesnu drpneernlisroduct Regulations & Consumer products
CARB R003 A
CARB | CARB_R007 Aerosol Coating Regulation Aerosol coatings
CARB | GDF_HOSREG| Gasoline Dispensing Facilities HOS¢ o 0101 m marketing
Emission Regulation
CARB | ORVR Fue_Ilng emissions from ORVR Petroleum marketing
vehicles

E. Mobile Sources

CARB uses the EMFAC model to assess emissions fromoad vehicles. Offoad

mobile source emissions are estimated using a new modular approach for different source
categories. Omoad and offroad models account for the effects of various adopted
regulations, technology types, and seasonal conditions on emissions.

F. On-Road Mobile Sources

Emissions from omoad mobile sources, which include passenger vehicles, buses, and

trucks, were estimated using outputs frGmRB6 s
includes

benefits ofCARBO s

EMFAC2014 model . EMF

data on Californiads car dauydnotorr uck f 1l ee
vehicle fleet age, vehicle type, and vehicle population were updated base@\@1

data. The model also reflects the emissions benef@A&BO s
as the Pavley Standards and Advanced Clean Cars Program, and includes the emissions

diesel fleets.

Truck and Bus Rul

recent rul emaki n

e and -poadevi ousl y

EMFAC2014 utilizes a socieconometric regssion modeling approach to forecast new
vehicle sales and to estimate future fleet mix. L-wyly passenger vehicle population
includes 2012 DMV registration data along with updates to mileage accrual using Smog
Check data. Updates to headyty trucksinclude model year specific emission factors
based on new test data, and population estimates using DMV datsstatanrucks and
International Registration Plan (IRP) data for-ofistate trucks. Additional information
and documentation on the EMFACI4 model is available at:
https:/ivww.arbca.gov/msei/categories.htm#emfac2014
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G. Off-Road Mobile Sources

Emissions from offoad sources were estimated using a suite of cateypagific models

or, where a new model was not available, the OFFROAD2007 model. Many of the
newer models were developed to support recent regulations, incluelisg wffroad
equipment, transportation refrigeration units, and others. The sections below summarize
the updates made to specific-offad categories in tH&/NNA.

Locomotives

In 2014,CARB developed a revised inventory for lthaul locomotive activity in
California. Thenew model is based primarily on activity data reportedA&B by the
major rail lines for calendar year 2011. To estimate emissibhRB used duty cycle,

fuel consumption and activity data reported by the rail lines. Activity is forecasted for
individud train types and is consistent WitARBO s  ogoirgavessel and truck

growth rates. Fuel efficiency improvements are projected to follow Federal Railroad
Association projections and turnover assumptions are consistent with U.S. EPA
projections. Additbnal information is available at:
https:/ivww.arbca.gov/msei/categories.htm#offroad_motor_vehicles

Pleasure Craft and Recreational Vehicles

A new model was developed 2011 to estimate emissions from pleasure craft and
recreational vehicles. In both cases, population, activity, and emission factors-were re
assessed using new surveys, registration information, and emissions testing. Additional
information is availablat:

https:/iwww.arb ca.gov/msei/categories.htm#offroad_motor_vehicles

In-Use OffRoad Equipment

CARB developed this model in 2010 to support the analysis for amendments te the In
Use OffRoad Diesel Fueled Fleets Regulation. Staff updated the underlying activity
forecast to reflect more recent economic forecast data, which suggests a slower rate of
recovery through 2024 than previously anticipated. Additional information is available
at: https:/ivww.arbca.gov/msei/categories.htm#offroad_motor_vehicles

Transport Refigeration Units (TRU)

This model reflects updates to activity, population, growth andduen data, and
emission factors developed to support the 2011 amendments to the Airborne Toxic
Control Measure for hUse DieselFueled Transport Refrigeration Unité&dditional
information is available at:
https:/ivww.arbca.gov/msei/categories.htm#offroad_motor_vehicles

Cargo Handling Equipment (CHE)

The emissions inventory for the Cargo Handling Equipment category has been updated to
reflect new information on equipment population, activity, recessionary impacts on
growth, and engine load. The new information includes regulatory reporting data which
provide an accounting of all the cargo handling equipment in the State including their
model year, horsepower and activity. Background and supporting documents for the
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Cargo Handling Equipment Regulation are available here:
https:/iwww.arbca.gov/ports/cargo/cheamd2011.htm

Diesel Agricultural Equipment

The inventory for agricultural diesel equipment (such as tractors, harvesters, combines,
sprayers and others) was revised based on a voluntary survey of farmers, custom
operators, and first processors conducted in 2009. The survey data, along with
information from the 2007 USDA Farm Census, was used to revise almost every aspect
of the agricultural inventory, including population, activity, age distribution, fuel use, and
allocation. This updated inventory replaces general information on farm equipment in
the United States with one specific to California farms and practices. The updated
inventory was compared against other available data sources such as Board of
Equalization fuel reports, USDA tractor populations and age, and Eastern Research
Group tractor ges and activity, to ensure the results were reasonable and compared well
against outside data sources. Agricultural growth rates through 2050 were developed
through a contract with URS Corp. Additional information is available at:
https:/ivww.arbca.gov/msei/categories.htm#offroad_motor_vehicles

Fuel Storage and Handling

Emissions for fuel storage and handling were estimated using the OFFROAD2007 model.
Additional information is available at:
https:/ivww.arbca.gov/msei/categories.htm#offroad_motor_vehicles

H. Mobile Source Forecasting

Table 6 below summarizes the data arethods used to forecast futyyear mobile
source emissions by broad source category groupings.

Table 6. Growth Surrogates for Mobile Sources

Category Growth Methodology

On-Road Sources

Match total vehicle miles traveled (VMT) projections
provided by Metropolitan Planning Organizations

Off-Road Gasoline Fueled Equipment

All

Lawn & Garden Household growth projection

Off-Road Equipment Employment growth projection

Recreational Boats Housing starts (shoeterm) and human population growth
(long-term)

Recreational Vehicles Housing starts (sheterm) and human population growth
(long-term)
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Table 6

Growth Surrogates for Mobile Sources

Category

Growth Methodology

Off-Road DieselFueled Equ

ipment

Commercial Frbor Craft

Growth rates provided by District, except for tugs and fish
vessels. Fishing fleet growthtes were adjusted to reflect a
decline in fish landings. Assumed no growth for tugboats.

Construction and Mining

California construction employment data from U.S. Bureal
Labor Statistics

Farm Equipment

2011 study of forecasted growth by URS Corp.

Industrial EQuipment

California construction employment data from Bureau of
Labor Statistics

Trains (line haul)

International/premium train growth tied to OGV forecast;
Domestic train growth tied truck growth

Transport Refrigeration
Units

Projection ofhistorical Truck/Trailer TRU sales from ACT
Research, adjusted for recession.
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VI.  TRANSPORTATION CONFORMITY BUDGETS

Section 176(c) of CAA establishes transportation conformity requirenvelnith are
intended to ensurteansportation activities do not interfere with air quatitggress. The
CAA requirestransportation plans, programs, and projects that obtain federal funds or
approvalsbe consistent with, aronform totheapplicable SIPbefore being approved by
a Metopolitan Planning Organization (MPO). Conformity to the SIP means that
proposed transportation activities must not:

1. Cause or contribute to amgw violation of any standard,

2. Increase the frequency or severity of any existing violatfanyg stadard in any
area, or

3. Delay timely attainment of any standard or any required interim emission

reductions or other milestones in any area.

A SIP analyzes the region6s total emissions
demonstratingeasonable further progress (RFP), attainment, or maintenance of the

National Ambient Air Quality Standards (NAAQS). The portion of the total emissions

inventory from orroad highway and transit vehicles which provides RFP and attainment

ofthe NAAQSinhese analyses becomes the®Amotor veh
Motor vehicle emissions budgets are the mechanism for ensuring that transportation

planning activities conform to the SIP. Budgets are set for all RFP milestone and

attainment year for eadhiteria pollutant or its precursors that the area does not attain.
Subsequent transportation plans and programs produced by transportation planning

agencies are required to conform to the SIP by demonstrating that the emissions from the
proposed plan,mpgram, or project do not exceed the budget levels established in the

applicable SIP.

A. Requirements for Demonstrating Conformity

The Nevada County Transportation Commission (NCTC), the regional transportation
planning agency for the County of Nevada, prepares a regional transportation plan (RTP)
at least every five years and a short range funding program, or regional transportation
improvement plan (RTIP), every two years. Content of both the RTP and RTIP are
specified in federal transportation law found at Titles 23 and 49 of the federal code of
regulations and applicable sections of state transportation planning law.

13 Federal transportation conformity regulations are found in 40 CFR Part 51, subp@driformity to

State or Federal Implementation Plang cdnsportation Plans, Programs, and Projects Developed, Funded
or Approved Under Title 23 U.S.C. of the Federal Transit Laws. Part 93, subpart A of this chapter was
revised by the EPA in the August 15, 1997 Federal Register.

NSAQMD Ozone Plan 36 10/22/18



Before adpting the RTP/RTIP, NCTC prepares a regional emissions analysis using the
proposed plan and program as specified in the federal conformity regulation and
compares those emissions to the emission budgets in the SIP. NCTC may determine the
RTP/RTIP conform if the emissions from the proposed actions are less than the
emissions budgets in the SIP. The conformity determination also signifies that
transportation conformity requirements, such as interagency consultation and financial
constraint, have been met.

Guidance on the precursors that must be considered in transportation conformity
determinations is found in Section 93.102(b)(2)(i) of the Conformity Regulation, which
requires motor vehicle emissions budgets for VOC and NOX as ozone precursors.

B. Conformity Budgets in the 2018 Ozone Attainment Plan

The 2018 Ozone Attainment Plan establishes transportation conformity emissions
budgets for ozone precursors in the Western Nevada County ozone nonattainment area
for the attainment year of 2020.

Theemissions budgets presented below use EMFAC2014 with N@ddzled VMT

and speed distributions. The VMT and speed distribution data are from the Nevada
County Regional Transportation Plan: 2€@35, adopted by NCTC in January 2018.
Because these data repent the most recent data available, there are small differences
between the budgets and planning inventory. These differences do not impact the
attainment demonstration. EMFAC2014 was approved for use in SIPs and transportation
conformity by U.S. EPA December 14, 2015.

All the budgets in this plan have been constructed in consultation with NCTC and U.S.
EPA, using emissions for a summer average day consistent with the ozone attainment and
progress demonstrations, using the following method:

1) Calaulate the ofroad motor vehicle emissions totals for the appropriate ozone
precursors (VOC and NOX) using EMFAC2014.

2) Sum each pollutant and round each total up to the nearest tenth (0.1) for VOC,
NOX.
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Table7 below contains the emissions budgetstiier Western Nevada County Ozone

Nonattainment Area.

Table 7. Transportation Conformity Budgets for the 2008 8hour Ozone standard
in the Western Nevada County Ozone Nonattainment Area, tons per average

summer day.
Western Nevada County 2020
OzoneNonattainment VOC NOx
Area
Baseline Emissions 0.75 1.61
Total 0.75 1.61
Conformity Budget* 0.8 1.7

*Budgets calculated with EMFAC2014 using NCTC 2018 RTP activity. Budgets are

rounded up to the nearest tenth (0.1).

C. Banked EmissionReduction Credits

TheNSAQMD has never had arbanked Emission Reduction Creditsh e

Di strictods

New Source ReviewNSR) rule (which was submitted to EPA 9/6/16, deemed a
complete submission 9/28/16, and is pending EPA approval into thee§li#es new

and modified major stationary sources that increase emissions in amounts exceeding
specified thresholds to provide emission reduction offsets to mitigate their emissions
growth. Offsets represent either-site emission reductionERC redempon from

upwind area®r the use of banked emission reduction credits (ERCs), which are
voluntary, surplus emission reductions previously achieved and registered with the

District for future use as offsets.
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VII. EMISSIONSSTATEMENT RULE

Pursuant ta€CAA 8182(a)(3)(B)14 subsection (i)stateanusthave an Emsions

Statement program (i.eyle) in placethat requirestationary sarces taannuallyreport

and certifyaccuracy otheir NOx and VOC missions Subsection (ii) has waiver
provisions for stionary sources emitting less thant@of NOx or VOC District Rule
513 (Emission Statemestand Recordkeepipgvasrevised in coordination with EPA to
meet allapplicable requirementnd approved by the NSAQMD Board on 6/27/16. EPA
approved theevised rule into the SIP 6/21/17 at 82 FR 28240.

14 CAA 8182(a)(3)(B) detailEmissions Statement requirements famdn-attainmentreas classified as
marginal and above.
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VIII . NEW SOURCE REVIEW

The Clean Air Act 8182(a)(2)(C) requires the District to address emissions from new
sources and major modifications to existing souréassuant to CAA 8182(c)(10), the
District is required to havendNew Source ReviewNSR) rule designed to address
emissions from nevandmodified major stationary sources of NOxVOC. District
Rule428(New Source Review Requirements for New and Modified Major Sources in
Federally Deglnated\on-attainmentAreag waslast amende@/27/16 following

extensive communication wiBARB and EPA. It was submitted to EPA 9/6/16 and
deemed a complete submission 9/28/16. EPA has not taken further action on the Rule
and it is currently pendingPA approval into the SIP.

The Rule was designed to accommodate changes in Classificatitite substance of the
Rule is equally applicable to a Seriddsn-attainmentArea or a Moderatdlon-
attainmentArea. However,he adopted Rule 428 reference)a2version of the CFR.
The first section reads,
1.1 Preconstruction Review Requiremertie preconstruction review
requirements of this rule apply to the proposed construction of any new major
stationary source or any major modification located at aistayg major
stationary source, if the stationary source or modification is major for the
regulated NSR pollutant for which the area it is to be located is designated
attainment as listed in 40 CFR 81.305, except as provided in 40 CFR
51.165(f)(1) though (15). All CFR references included in this rule refer to the
CFR as of July 1, 2015.

Since the Rule specifies fAdesignatedo rather
may not trigger the need for a CFR date change, althGAdtB has informed the

NSAQMD that the CFR publication date should be changed nonetheless. The NSAQMD

plans to look further into the question and modify the Rule if necesstrg near future.

NSAQMD Ozone Plan 40 10/22/18



IX.  SERIOUSNON-ATTAINMENT PLAN REQUIREMENTS

E P A20%5Implementation Rule for the 2008;H®ur G NAAQS requires additional
planning and emission control demonstration nece$sapgeriousnon-attainmentareas
to comply with theCAA. These conditions gbeyond the general requiremelissedin
SectionlV of this planandinclude the following:

Reasonably Available Control Measures (RACM): CAA 8172(c) requires the District
to verify that all RACM including stationary, transportation, and mobile) are being
implemented as expeditiously as practicable.

Reasmable Further Progress (RFP): CAA 8182(b)(1) requires the District to provide
RFP to show steady progress in emission reduction between the bpkaimag (2008),
base yea(2012) and attainment year (2020).

Attainment Demonstration: CAA 8182(c)(2)(A) requires the District to develop
photochemical air quality simulation modeling that demonstrates attainment of 2008 8
hour Ozone NAAQS as expeditiously as practicable.

Contingency Measures: CAA 8179(c)(9) requires the District to implement

contingency measures in the event of failure to achieve Reasonable Further Progress
(RFP) milestones or to attain 200&8ur Ozone NAAQS by the attainment deadline.
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X. REASONABLE AVAILABLE CONTROL MEASURES

CAA 8172(c)(1) and (c)(2) requires the District to demonstrate that it has adopted all
control measures necessary to atthe2008 8hour Ozone NAAQS asxpeditiously as
practicable. RACMapplies to stationary source control measures, transportatitmolcon
measures, and mobile source control measures.

EPA has interpreted RACM to be those emission control measures that are
technologically and economically feasible and when considered in aggregate, would
advance the attainment date byestst one yearEmission reductions fromARCM must
be sufficient in reducinthe emission inventory projected forZl)or earlier) to that
currently projected fothe attainment year 202

A. RACM for Stationary Sources

The District 0NOxsartd&®Oorohibitory yleshaveubeemadressed in

the Districtos CRrdral Sechmalogy (RACESIPR. iIRAGT bslthe

minimum required level of RACM and applies to specific categories of stationary sources
to which EPAissued Control Technique Guidelines (CTGs) apflge RACT SIP
implements albpplicableCTGspublished by EPA through 2016ee Table 8)

Table8:CTGSummary Tabl e I ndicating NSAQMDb&ds RAC
Declarations for the 2008 NAAQS

CTG Titles and References Determinations and Actions
1. Design Criteria for Stage | Vapor Contro These criteria are incorporated into
Systems Gasoline Service Stations, State regulations for Stage 1 vapor
Novemberl975. [EPA never assigned a recovery. The District revised Rule
document number to this CTG.] 214 (approved by EPA at 78 FR 897

1/7/13) to specify associated RACT
requirements.

2. Control of Volatile Organic Emissions | This does not define RACT for a
from Existing Stationary Sources, Volume | spedfic source category, so it was no
Control Methods for Surface Coating implemented as RACT. Individual
Operations, EPAI50/276-028, November | District operating permits specify
1976. [This document is a compilation of | control techniques for sources in this
control techniques.] category.

3. Control of Volatile Organic Emissions | There are no existing or anticipated
from Existing Stationary Sources, Volume | sources in these categories in W+

SurfaceCoating of Cans, Coils, Paper, attainment AreaA negative
Fabrics, Automobiles, and Ligiuty declaration was approved by EPA fo
Trucks, EPA450/277-008, May 1977. the 1997 NAAQS 4/13/15 at 80 FR

19544, The District continues to have
no sources subject to this CTG.

15 SeeAppendix E
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Negative Declaration for 2008 NAAQ

NSAQMD Ozone Plan

4. Control of Volatile Organic Emissions
from Solvent Metal Cleaning, ERA50/277-
022, November 1977.

The only source type iféNon-
attainment Aredhat is covered by thig
CTG is cold cleaners. These are
exempt from RACT in thé&lon
attainment Aredoecause it is rural
(pop. <200,000), pursuant to the EP/
memo, ACIari ficat
Regul ati on Requi
7, 1978)1¢ A negative declaration wa
approved by EPA for the 1997
NAAQS 4/13/15 at 80 FR 19544,
Negative Declaration for 2008 NAAQ

5. Control of Refinery Vacuum Producing
Systems, Wastewater Separators, and Prg
Unit Turnarounds, EPA50/277-025,
Octoler 1977.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

6. Control of Hydrearbons from Tak Truck
Gasoline Loading Terminals, EP#50/277-
026, December 1977.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative [2claration for 2008 NAAQS

7. Control of Volatile Organic Emissions
from Existing Stationary Sources, Volume
lll: Surface Coating of Metal Furniture,
EPA-450/277-032, December 1977.

There are no existing or anticipated

sources in this category that exceed
minimis levels (actual emissions of 1
Ibs./day) in theNon-attainment Area

A negative declaration was approveo
by EPA for the 1997 NAAQS 4/13/15
at 80 FR 19544,
Negative Declarion for 2008 NAAQS

8. Control of Volatile Organic Emissions

from Existing Stationary Sources, Volume
IV: Surface Coating for Insulation of Magn
Wire, EPA450/277-033, December 1977.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

16 The September 7, 1978 memo is available at

https://lwww3.epa.gov/ttn/naaqs/agmguide/collection/Doc_0027_VOC150907781.pdf
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9. Control of Volatile Organic Emissions

from Existing Stationary Sources, Volume
Surface Coating of Large Appliances, EPA
450/277-034, December 1977.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
declaration was approved by EPA fo
the 197 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

10. Control of Volatile Organic Emissions
from Bulk Gasoline Plants, ERAS0/277-
035, December 1977.

There are no existing or anticipated
sources in this category that exceed
minimis levels (4,000 gallons per day
throughput on a 3day rolling
average in theNon-attainment Area
This CTG was addressed in the
NSAQMDoés 2/ 7/ 08 |
by stating that |1
and 220 collectively met RACT
requirements, but those rulae not in
the SIP and EPA has not taken actio
on that portion of the 2/7/08 submitta
However, since there are no sources
the area with throughput great enoug
to trigger CTG applicability anyway,
the CTG is being addressed here on
that basis as aegative declaration.
Negative Declaration for 2008 NAAQ

11. Control of Volatile Organic Emissions
from Storage of Petroleum Liquids in Fixeo
Roof Tanks, EPA150/277-036, December
1977.

There are no existing or anticipated
sources in this category ingNon-
attainment Areaso a negative
declaration is included in this
submittal.

Negative Declaration for 2008 NAAQ

12. Control of Volatile Organic Compoundsg
from Use of Cutback Asphalt, EP460/2
77-037, December 1977.

The District adopted Rule 227

(appoved by EPA at 74 FR 56120,
10/30/09) to implement RACT for this
source category.

13. Control Techniques for Volatile Organig
Emissions from Stationary Sources, EPA
450/278-022, May 1978.

This does not define RACT for a
specific source category, sonais not
implemented as RACT. Individual
District operating permits specify
control techniques for sources in this
category.

14. Control of Volatile Organic Emissions

from Existing Stationary Sources, Volume

The District adopted Rule 228
(approved by EPA at 77 FR 47536,

17 See Model VOC rulésr RACT, June 1992, page 122, available at
https://archive.epa.gov/ttn/ozone/web/pdf/voc_modelrules.pdf
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VI: Surface Coating of Miscellaneous Metad
Pars and Products, ERA50/278-015, June
1978.

10/9/12) to implement RACT for this
source category.

15. Control of Volatile Organic Emissions
from Existing Stationary Sources, Volume
VII: Factory Surface Coating of Flat Wood
Paneling, EPA50/278-032, June 1978.

There are no existing or anticipated
sources in this category in thian-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544. The Distadt continues to have
no sources subject to this CTG.
Negative Declaration for 2008 NAAQ

16. Control of Volatile Organic Compound
Leaks from Petroleum Refinery Equipment
EPA-450/278-036, June 1978.

There are no existing or anticipated
sources in thisategory in theNon-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAA

17. Control of Volatile Organic Emissions
from Manufacture of Synthesized
Pharmaceutical Produc¢t$50/278-029,
December 1978.

There are no existing or anticipated
sources in this category in thian-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

18. Controlof Volatile Organic Emissions
from Manufacture of Pneumatic Rubber
Tires, EPA450/278-030, December 1978.

There are no existing or anticipated
sources in this category in thian-
attainment AreaA negative
declaration was approved by EPA fo
the 1997NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

19. Control of Volatile Organic Emissions
from Existing Stationary Sources, Volume
VIII: Graphic Arts- Rotogravure and
Flexography, EPA150/278-033, December
1978.

There are no existing @nticipated
sources in these categories that exce
100 tpy'® de minimis levels in the
Non-attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544. The District continues to havg
no sources subject to this CTG
Negative Declaration for 2008 NAA

20. Control of Volatile Organic Emissions

from Petroleum Liquid Storage in External

There are no existing or anticipated
sources in this category in thion-
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Floating Roof Tanks, EPA50/278-047,
December 1978.

attanment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

21. Control of Volatile Organic Emissions
from Perchloroethylene Dry Cleaning
Systems, EPA150/278-050, December
1978.

No longer a required RACT analysis
category, since PERC has been
exempted as a VOC.

22. Control of Volatile Organic Compound
Leaks from Gasoline Tank Trucks and Vap,
Collection Systems, ERA50/278-051,
December 1978.

The District revised Rule 214
(approved by EPA at 78 FR 897,
3/8/13) to implement RACT for this
source category. Approved by EPA
77 FR 47536, 10/9/12.

23. Fugitive Emission Sources of Organic
Compound$ Additional Information on
Emissions, Emission Reductions, and Cost
EPA-450/382-010, April 1982.

This does not define RACT for a
specific source category, so it was n
implemented as RACT. Itis includec
on EPAOGs publish
being included in this list for public
information, even though it is not
techrically a real CTG.

24. Control of Volatile Organic Compound
Emissions from Large Petroleum Dry
Cleaners, EPA150/382-009, September
1982.

There are no existing or anticipated
sources in this category that exceed
minimis levels (32,500 gallons/year)
in the Non-attainment AreaA
negative declaration was approved &
EPA for the 1997 NAAQS 4/13/15 at
80 FR 19544.

Negative Declaration for 2008 NAA

25. Control of Volatile Organic Compound

Emissions from Manufacture of Higbensity
Polyethylene, Polypropgne, and Polystyren
Resins, EPA450/3-83-008, November 1983.

There are no existing or anticipated
sources in these categories in N
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544.

Negative Decleation for 2008 NAAQS

26. Control of Volatile Organic Compound
Equipment Leaks from Natural Gas/Gasolit
Processing Plants, EP460/283-007,
December 1983.

There are no existing or anticipated
sources in these categories in
attainment AreaA negtive
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544.

Negative Declaration for 2008 NAA

27. Control of Volatile Organic Compound
Fugitive Emissions from Synthetic Organic

There are no existing or anticipated
sources in these categories in N
attainment AreaA negative
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Chemical Polymer and Resin Manufacturin
EquipmentEPA-450/383-006, March 1984.

declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAA

28. Contrd of Volatile Organic Compound
Emissions from Air Oxidation Processes in
Synthetic Organic Chemical Manufacturing
Industry, EPA450/384-015, December
1984.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negatie
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

29. Control of Volatile Organic Compound
Emissions from Reactor Processes and
Distillation Operations in Synthetic Organig
Chemical Manufactumg Industry, EPA
450/491-031, August 1993.

There are no existing or anticipated
sources in this category in thian-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAA

30. Control of Volatile Organic Compound
Emissions from Wood Furniture
Manufacturing Operations, EPA63/R96-
007, April 1996.

There are no existing or anticipated
sources in this category that exceed
minimis levels potentialto emit 25
tons per year of VOCs) in thdon-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaration for 2008 NAAQ

31. Control Techniques Guidelines for
Shipbuilding and Ship Repair Ojagions
(Surface Coating), EPA 453/84-032,
August 1996.

There are no existing or anticipated
sources in this category in thian-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544,

Negative Declaratiotior 2008 NAAQS

32. Aerospace (CTG & MACT), ERA
453/R97-004, December 1997.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
declaration was approved by EPA fo
the 1997 NAAQS 4/13/15 at 80 FR
19544.

Negative Declaration for 2008 NAAQ

33. Control Techniques Guidelines for
Industrial Cleaning Solvents, EP#53/R06-

001, September 2006.

There are no existing or anticipated
sources in this category that exceed
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Ibs./day actual emissiotfsde minimis
leves in theNonattainment AreaA
negative declaration was approved b
EPA for the 1997 NAAQS 4/18/12 at
77 FR 23130.

Negative Declaration for 2008 NAA

34. Control Techniques Guidelines for Offs
Lithographic Printing and Letterpress
Printing, EPA453R-06-002, September
2006.

There are no existing or anticipated
sources in this category that exceed
minimis levels (actual emissions of 1
Ibs./day or 3 tons per irdonth period)
in theNon-attainment AreaA
negative declaration was approved b
EPA forthe 1997 NAAQS 4/18/12 at
77 FR 23130.

Negative Declaration for 2008 NAAQ

35. Control Techniques Guidelines for
Flexible Package Printing, EP463/R06-
003, September 2006.

There are no existing or anticipated
sources in this category that exceed
minimis levels (actual emissions of 1
Ibs./day or 3 tons per irdonth period)
in theNon-attainment AreaA
negative declaration was approved b
EPA for the 1997 NAAQS 4/18/12 at
77 FR 23130.

Negative Declaration for 2008 NAAQ

36. Control Technigues Guidelines for Flat
Wood Paneling Coatings, EP453/R06-
004, September 2006.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
dedaration was approved by EPA for|
the 1997 NAAQS 4/18/12 at 77 FR
23130.

Negative Declaration for 2008 NAAQ

37. Control Technigues Guidelines for Pap
Film, and Foil Coatings, EPA 453/6%7-003,
September 2007.

There are no existing or anticipated
source in this category in thhon-
attainment Area A negative
declaration was approved by EPA fo
the 1997 NAAQS 4/18/12 at 77 FR
23130.

Negative Declaration for 2008 NAA

38. Control Techniques Guidelines for Larg
Appliance Coatings, EPA 453/&7-004,
Seqember 2007.

There are no existing or anticipated
sources in this category in thion-
attainment AreaA negative
declaration was approved by EPA fo

9 See page 5 of the CTG, availablatgis://www3.epa.gov/airquality/ctg_act/200609_voc_epa453 r

06-001 ind cleaning_solvents.pdf
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the 1997 NAAQS 4/18/12 at 77 FR
23130.
Negative Declaration for 2008 NAAQ

39. Control TechniqueGuidelines for Metal
Furniture Coatings, EPA 453/&7-005,
September 2007.

There are no existing or anticipated
sources in this category that exceed
Ib/day?® actual emissions de minimis
levels in theNonattainment AreaA
negative declaration was appealivby
EPA for the 1997 NAAQS 4/18/12 at
77 FR 23130.

Negative Declaration for 2008 NAAQ

40. Control Techniques Guidelines for
Miscellaneous Metal and Plastic Parts
Coatings, EPA 453/R8-003, September
2008.

The District adopted Rule 228
(approved by EPA at 77 FR 47536,
10/9/2012) to implement RACT for
this source category. The District als
adopted a Negative declaration for
plastic parts coatings and heavier du
vehicle coatings on 2/22/10 (receive(
by EPA7/20/10), which EPA has not
yet taken action on, for portions of th
CTG that domMor a
attainment AreaThe District is also
adopting a negative declaration for
pleasure craft coatings. In summary,
negative declarations are claimed fo
sourca covered under Tablesg3of
the CTG.

41. Control Techniques Guidelines for
Fiberglass Boat Manufacturing Materials,
EPA 453/R08-004, September 2008.

There are no existing or anticipated
sources in this category that exceed
minimis levels (actual erssions of 15
Ibs./day or 2.7 tons per 4Bonth
period) in theNon-attainment AreaA
negative declaration was approved b
EPA for the 1997 NAAQS 4/18/12 at
77 FR 23130.

Negative Declaration for 2008 NAA

42. Control Techniques Guidelines for
Miscellaneos Industrial Adhesives, EPA
453/R08-005, September 2008.

There are no existing or anticipated
sources in this category that exceed
minimis levels (actual emissions of 1
Ibs./day or 3 tons per idonth period)
in theNon-attainment AreaA
negative delaration was approved by
EPA for the 1997 NAAQS 4/18/12 at
77 FR 23130.

20 See page 3 of the CTG, availablatgis://www3.epa.gov/airquality/ctg_act/200709_voc_epad53 r

07-005 metal furniture coating.pdf
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Negative Declaration for 2008 NAAQ
43. Control Techniques Guidelines for There are no existing or anticipated
Automobile and LighiDuty Truck Assembly| sources in this category that exceed
Coatings, EPA 453/R8-006 (and Protocol | minimis levels (actual emissions of 1
for Determining the Daily ¥Wlatile Organic | Ibs./day) in theNon-attainment Area
Compound Emission Rate of Automobile a| A negative declaration was approved

Light-Duty Truck PrimefSurfacer and by EPA for the 1997 NAAQS 4/18/12
Topcoat Operations, EPA 45308-002), at 77 FR 23130Negative Declaraon
September 2008. for 2008 NAAQS

44. Control Techniques Guidelines for the { There are no existing or anticipated
and Natural Gas Industry, EPA 4531B- sources in this category in thian-
001, October 2016. attainment Aredsee Section 2.0 of
this document).

Negatve Declaration for 2008 NAAQ
Major stationary sources of VOC There are no existing or anticipated
major sources of VOC in thgon-
attainment Area

Negative Declaration for 2008 NAA
Major stationary sources of NO There are no existing or anticipated
major sources of Ndn theNon-
attainment Area

Negative Declaration for 2008 NAAQ

B. RACM for Mobile Sources

Many California regions face challenges in reduaimgbile source emissiorkie totheir
largepopulations. Given the severity of these air quality challer@&RB has

implemented one of the most stringent mobile source emissions control programs in the
nation.

CARB maintains regulatory authority over most mobile sources in California, which
include: light, medium, and heaxduty onroad vehiclesmotorcyclespff-road

equipment, recre@nal boatscargo handling equipment, commerciattor craft, and

the fuels powering mobile equipment. Measures usually take a comprehensive approach
to reduce emissions by continually establishing stringent engine standards, deadlines for
procurement, fuel specifications, and incentive progridunatencouage early adoption of
lower-emitting equipment. Many California air districts rely on mobile source emission
reduction measures to achieve timely attainment of statéedecal air quality standards.

Nevada County has had a Basic Smog Check (InspetMaintenance) program in

place since 1998, and was included in the 2005 program upgi@difrnia law

(California Health and Safety Code §44003) provides that in areas where this program is
implemented, it applies in Urbanized Areas (defined by &tateas having a population
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of 50,000 ormore)Si nce t here are no AUrbanized Areas
Smog Check is not an available option.

There are numerous additional RAG@pe emission reduction measures already
incorporated into local pulies and planning procedures. Nevada County has already
begun installing roundabouts in lieu of stop signs where appropriate. The Air District
regularly encourages pedestrian access to goods and services as part of its planning
document comments. Seakparkandride facilities have been installed over the past 2
decades. Through several sthteded grant programs, mobile sources are achieving
emission reductions.

Analysisof CARBO mobile source regulations & emission reductipregramss

included in Appendix CCARBG6 &chnologically and economically feasitRACM for
mobilesourcess also includedan AppendixD. Analysisof AppendixD conclude

Californiad s ¢ mobilessautce control program has no additional reasonably available
measures (and consequently, no additional emission reductions) that could advance the
Districtds at t8hounommeNAAQSiby dndayear.2 0 0 8

C. RACM for Area wide Sources

Areawide sources are largely regulated by existing progranaspolicies.An aggressive

wood stove replacement program was implemented in 2018 utilizing California Cap and
Trade funds.High-speed internet access is flourishing in the area. Nearly all

architectural and automotive coatings sold in the area are designed for sale anywhere in
California, meeting even the strictest standards. Curbside green waste pickup is available
throughot theNon-attainment Area There are Countywide regulations on fireplaces.

Open burning is restricted in many ways (most notably a Nevada County ordinance
prohibits burning piles that are primarily leaves and pine needles).

Consumer Products

Consumeproducts are defined as chemically formulated products used by household and
institutional consumers. For more th2hyears,CARB has taken actions pertaining to

the regulation of consumer products. Three regulations have set VOC limits for 129
consume product categories. These regulations, referred to as the Consumer Product
Program, have been amended frequently, and progressively stringent VOC limits and
reactivity limits have been established. These are: Regulation for Reducing VOC
Emissions fromAntiperspirants and Deodorants; Regulation for Reducing Emissions

from Consumer Products; and Regulation for Reducing the Ozone Formed from Aerosol
Coating Product Emissions, and the Tables of Maximum Incremental Reactivity Values.
Additionally, a voluntay regulation, the Alternative Control Plan has been adopted to
provide compliance flexibility to companies.
occurred in 2013.

u. S. EPA also regul ates consumer products.
was pomulgated in 1998, however, federal consumer products VOC limits have not been
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revised since their adoption. U.S. EPA also promulgated reactivity limits for aerosol
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as the Ozone Transport Commission states, have established VOC limits for consumer
products which are modeled after the California program. However, the VOC limits
typically lag those applicable in California.
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requirements applicable to consumer products, meets RACM.

D. RACM Conclusion

Product s

Biogenic ROG emissiona theNon-attainment Arealwarf anthropogenic emissions by
approximatelyd0 to 1(seeAppendixG). NOx and ROG emissions from wildfires are
purely dependent on unforeseeable wildfire fire activity both locally and upwind.

Existing guidance calls for ignoring the influence of leioigand other natural
emissions, and exclusively focusing on anthropogenic emissions for analyzing the effects

of RACM.

Discarding biogenic and other natural emissions from the inventory for the purpose of
evaluating RACM, dditional reductions 09.06 tpd of ROGand 0.3 tpd of NOx(0.29
tpdtotal, which equals 106 tons per ygamould be necessary in 20to advance the

Di st attaignter®t geardm 2@1to 202Q as presented ihable9.

Table 9: Projected Daily Emissions2020 versus 204 (Summer).

ROG Emissions (tons per day)

NOx Emissions (tons per day)

2020

2021

Difference

2020

2021

Difference

4.2552

4.1985

0.0567

3.1181

2.8916

0.265

Source: CARB CEPAM emissions inventory, Version 5.0

An annualreduction in Q precursor®f more than 100 tons is theoreticatigeded to

advance

t he

Di strict

A

0s

a Alltapplicable&AAT dat e
measures have already been implemented, and the District is unable to identify additional

reasonably available measures for i@dg emissions to this extent.

In evaluating RACM adequacy, it is helpful to have a perspective of the emissions
i nventory.
As apparent in the 2017 summer inventory, total headmurce precursor emissions

dwarf areawide source emissions 18.2 to 1 and stationary source emissions 5.8to 1. The

Mo b i

e Ssour ces

account

for t

difference is even more pronounced for NOx alone, with mobile source emissions being
38 times greater than stationary source emissioth %8 times greater than areawide

source emissionsAs discussed elsewhere in this document, mobile sources are already
being regulated to the maximum extent feasible.
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Figure 10: Emissions Inventory Overview.

2017 Western Nevada County
Summer Emissions

35
o
g%
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Source Category

mNOX mROG

Ozone precursor emissions (NOx plus ROG) from stationary sources only account for
16% of toeka narheaodpPsogeni c emissions (and only
anthropogenic NOx emissions).

In conclusion, the District has been unable to find a combinatipatential additional

control measures that are reasonably available for advancing the attainment year, and
therefore no further control measures are being proposed for this Attainment Plan.
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XI.  REASONABLE FURTHER PROGRESS (RFP)

Clean Air Act sections 172(c)(2) and 182(b)(1) require attainment plans to provide for
reasonable further progre@3FP). RFP is defined in Clean Air Act section 171(1) as

Asuch annual i ncrement al reductioms i n emiss
requiredéfor the purpose of ensuring attainn
applicable date. o This requirement to demon

between the baseline year and attainment date ensures that areas will not delay
implementation of control programs until immediately before the attainment deadline.

There are two separate requirementafrattainment areadepending upon their
classification. The first is a oftene requirement for a 15 percent reduction in ROG
emissions over the first 6 years of the planning perioahéorattainmentreas classified

as moderate or above (secti82(b)(1)). The second is an additional 3 percent per year
reduction, averaged over each consecutiyed& period, of ozone precursanigsions

until attainment for ozoneon-attainmentreas classified as serious or higher (section
182(c)(2)(B)).

Fifteen Percent RO®@nly Rate of Progress Requirement

The March 2015 U.EPA implementation rule (Rule) for the 75 ppb®&ur ozone

standad interprets the Clean Air Act RFP requirements, establishing requirements for

RFP that depend on the areads classification
15 percent RO®only reduction plan for a previous ozone standard that covers all of the

75 ppb8-hour ozoneon-attainmentrea (8GFR 12264).

Northern Sierra AQMD has never submitted, nor had approved byEB/&S.a
15 percent RO®only rate of progress plan for tteNNA. As a result, the 1percent
ROG-only requirement still needs to be met Western Nevada County.

Reasonable Further Progress Requirements

TheWNNAmMust demonstrate a r e geraerntirommaselime ROG of
emi ssionso (section ly& Ofthe ttdipmemplagring) f or t he
period. As a serigs nontattainmentarea, Western Nevada County is also subject to RFP

under section 182(c)(2)(B) and must show fan
3percent per year fr om RRA2R64k avetagedfovetehch f i r st
consecutive dear period until the attainment year.

As detailed in the Rule, emission reductions must be achieved through existing programs.
The Western Nevada County RFP demonstration is achieved by forecasted emission
reductions from existing control regulations asvehan the planning inventory. As

required, ROG emission reductions alone are used to meet the 15 percent reduction target
for the initial six year period, but both ROG and NOx emission reductions are needed to
meet the remaining RFP target. The NOx Stligin is used on a percentage basis to

cover any percentage shortfall in ROG reduction. In 2018, courts determined that the
appropriate baseline year for RFP for the 75 ppb 8 hour ozone standard is 2011;

therefore, the Western Nevada County RFP dematimtruses a 2011 baseline year.
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The table below was developed in accordance with all applicable and cueeathble
U.S. EPApublished guidance and demonstrates that Western Nevada County meets the
RFP targets in the milestone years of 201720%D.

Table 10: Western Nevada County 75 ppb $hour Ozone Reasonable Further
Progress(summer planning inventory, tons per day)

Year 2011 2017 202(
Baseline ROG 5.5 4.5 4.3
Required % change since 2011 (ROG or 15% 24%
NOX)
Target ROG lewel 4.7 4.2
Apparent Shortfall (-)/ Surplus (+) in ROG 0.2 -0.1
Apparent Shortfall (-)/ Surplus (+) in ROG, % 3.2% -1.4%
R hortfall iousl i N
oG .s grt all previously provided by NOx 0.0% 0.0%
substitution, %
Actual ROG Shortfall (-)/ Surplus (+), % 3.2% -1.4%
Year 2011 2017 202(
Baseline NOx 5.7 3.7 3.1
Change in NOx since 2011 2.0 2.6
Change in NOx since 2011, % 34.3% 45.2%
NOXx reductions since 2011 already used for
ROG substitution through last milestone 0.0% 0.0%
year, %
NOx reducti [ 2011 available for ROG
x reductions since available for 34.3% 45.2%
substitution in this milestone year, %
NOx reductions since 2011 used for ROG
0, 0,
substitution in this milestone year, % 0.0% 1.4%
NOXx reductions since 2011 surplus after
meeting ROG substitution needs in this 34.3% 43.8%
milestone year, %
Total shortfall (-) for RFP, if any 0.0% 0.0%
RFP Met? YES YES
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XIl.  ATTAINMENT DEMONSTRATION

Photochemical modeling plays a crucial role in the SIP process to demonstrate attainment
of air quality standards based on estimated future emissions and for the development of
emissions targets necessary for attainment. WN&A (WNNA) is designated as a

moderate ozonBon-attainment Aredor the 2008 0.075 ppm (or 75 ppkh8ur ozone
standard and is required to demonstrate attainment of this standard by 2017. However,
since the WNNA exceeded the 75 ppb ozone standard in @@&liggion will almost

certainly be reclassified as serious fattainment, which will extend the attainment

deadline until 2020. As a result, the future year for this modeling attainment
demonstration is 2020.

In the WNNA, 8hour ozone (@) design valug (DVSs) in recent years have shown an
upward trend, increasing from 77 ppb in 2013 to 81 ppb in 2015, 84 ppb in 2016, and 87
ppb in 2017 Preliminary data for 2018 suggest that the increasing trend may be
leveling off.

The findings of tdinmentdambNsiaiien armsuthradrizedibelow.
Additional information and a detailed description of the procedures employed in this
modeling are available in the Modeling Attainment Demonstration and Modeling
Protocol Appendices. The current modelingfolath draws on the products of large

scale, scientific studies in the region, collaboration among technical staff of State, Local,
and Federal regulatory agencies, as well as from participation in technical and policy
groups within the region (see ModeliRgotocolAppendixH for further details). In this
modeling work, the Weather Research and Forecasting (WRF) numerical model version
3.6 was utilized to generate meteorological fields, while the Community Multiscale Air
Quality (CMAQ) Model version 5.0.2 as used for modeling ozone in the WNNA.

Other relevant information, including the modeling domain definition, chemical
mechanism, initial and boundary conditions, and emissions preparation can be found in
the Modeling Protocol and Modeling Emissions Ineen Appendices.

Based on U.S. EPA modeling guidaffcenodeling was used in a relative sense to

project observed DVs to the future. The year 2012 was chosen as the baseline modeling
year based on an analysis of how conducive the meteorology was tozangds

formation, as well as the availability of the most detailed emissions inventory. Consistent
with WNNAOGs mandated attainment deadlines,

DVs are the thregear average of the annudl Bighest 8hour G levels obsered at

each monitor, and are used to determine compliance with the 75 ppb standard. In the
attainment demonstration, the U.S. EPA recommiemsiag an average of three DVs,
which straddle the baseline modeling year, to account for thegigaar variatity in

21 Data for 2017 are preliminary and subject to further review available from
https:/ivww.arbca.gov/agmis2/ozone_annual.php

22U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals for
Ozone, PM2.5 and Regional Haze, availabletits://www.epa.gov/ttn/scram/guidance/guide/Draft- O3
PM-RH_Modeling_Guidanc2014.pdf
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meteorology. This average DV, called a baseline DV, serves as the anchor point for

estimating future year projected DVs. In order to better account for the recent shift in
WNNAOGs DV trend and to assess i ftke7bpplpact on
standard, a more representative baseline DV that was based on DVs from 2013, 2014,

and 2015 (shown inicolumn of Table 12) was utilized to calculate future DVs in this

attainment demonstration.

In the attainment demonstration, modelingtiized in a relative sense, which required
three simulations to be conductedbake yeasimulation for 2012, which was used to

verify that the model reasonably reproduced the observed air qualiefeBdnce year
simulation for 2012, which was tlsame as the base year simulation, but excluded
exceptional event emissions such as wildfiregu)re yearsimulation for 2020, which

was the same as the reference year simulation, except that projected anthropogenic
emissions for 2020 were used in liefthe 2012 emissions. The relative change in ozone
from simulation (2) to simulation (3) was calculated for each site location and is termed a
relative response factor (RRF). A relevant emissions inventory summary is included as
Table 11.

Table 11: Summer emission inventory totals (CEPAM v1.03) for 2012 and 2020.
Biogenic emission totals were averaged over MdySeptember 2012.

Western Nevad&lon-attainment Area

NOXx ROG
Source 2012 2020 2012 2020
Category - -
[tpd] [tpd] % diff” [tpd] [tpd] % diff*
Stationary 0.106 0.096 9.4 0.702 0.785 11.8
Area 0.135 0.138 2.2 1.394 1.515 8.7
On-Road
Mobile 3.976 2.160 -45.7 1.793 1.007 -43.8
Other
Mobile 0.944 0.738 -21.8 1.327 0.958 -27.8
Total 5.160 3.131 -39.3 5.215 4.265 -18.2
Biogenic  -- - 226.2 226.2 -

#9 diff denotes percent difference with respect to 2012 emission levels.
The sitespecific RRF was then multiplied by the baseline DV from the Grass Valley

monitor to predict the future year 2020 DV (Table 12). The RRF approach has been
applied in other regions of Californiabés Cen
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hour Ozone SIPB, the 2013 dhour Ozone SIP, and the 2016-8lour Ozone SIP. In
addition, two peereviewed scientific publications (one from Rice University

researchrs’® and another from U.S. EPA scientféfswhich focused primarily on areas
outside of California, found that the RRF approach is highly robust in its ability to predict
future DVs.

Table 12: Baseline Design Value, modeled RRF, and projected future yg2020) &
hour ozone Design Values (DV) at the Grass Valley ozone monitoring site in WNNA

Base year Future Year 2020
Site Location Average DV Average DV
(ppb) RRF (ppb)

Grass Valley
Litton Building

aDVs from years 2013, 2014, and 2015 were used to calculate the baseline average DV

79.0 0.8571 67

Note that the results shown in Table 12 includes a projected future year DV for 2020
utilizing a baseline DV that is based on the average of the 2013, 2014, and 2015 DVs,
which is more representative of the recent shift in WNNA DVs. The Grass Valley site
was projected to have a future DV of 67 ppb in 2020, which supports attainment of the 75
ppb 8hour & standard by 2020.

As part of the attainment demonstration, the U.S. #BI&so requires analysis of ozone

levels outside of the routine monitoring network (i.e., at areas between the monitors) to

ensure that all regions within WNNA (even those without a monitor) are in attainment of

the standard. T h i sis cAmbimes obsdarvedoDVewlthmodet a 0 anal vy
based RRFs and ozone spatial gradients to estimate future 2020 DVs in unmonitored

areas. Details of how the unmonitored area analysis is performed can be found in the

Modeling Protocol and Model Attainment DemonstratAppendices. The unmonitored

area analysis in WNNA showed that there are no areas within the region, which have

future year 2020 DVs greater than 75 ppb.

232007 Plan for the 1997-@our Ozone Standard available at

http://www.valleyair.org/Air_Quality Plans/AQ_Final_Adopted Ozone2007.htm

242013 Plan for the RevokedHour Ozone Standard available at

http://www.valleyair.org/Air_Quality Plans/Ozo+@@neHourPlar?013.htm

252016 Plan for the 2008@our Ozone Standard available at

http://www.valleyair.org/air _quality plans/Ozofdan2016.htm

26 pegues, A.H., D.S. Cohan, A. Digar, C. Douglass, and R.S. Wilson (2012). Efficacy of recent state
implementation plans for-Bour ozoneJournal of the Air & Waste Management Asatioin, 62, 252261
2"Foley. K., P. Dolwick, C. Hogrefe, H. Simon, B. Timin, and N. Pos§#§15), Dynamic evaluation of
CMAQ part II: Evaluation of relative response factor metrics for ozone attainment demonstrations,
Atmospheric Environment, 103: 18895

28U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air QuatigtsGor
Ozone, PM2.5 and Regional Haze, availabletits://www.epa.gov/ttn/scram/guidance/guide/Draft- O3
PM-RH_Modeling_Guidanc2014.pdf
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http://www.valleyair.org/Air_Quality_Plans/AQ_Final_Adopted_Ozone2007.htm
http://www.valleyair.org/Air_Quality_Plans/Ozone-OneHourPlan-2013.htm
http://www.valleyair.org/air_quality_plans/Ozone-Plan-2016.htm
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf

In summary, photochemical modeling performed as part of tita@nnent Plan
demonstratethatattanment of 2008 &our ozone NAAQS is likely by 2020.
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XIl. CONTINGENCY MEASURES

CAA 8172(c)(9) requires areamplement contingency measures if they faifriake RFP

or fail to attainair quality standards by the required attainment date. CAA 8182(c)(9)
also requires seriousnattainmentreasand above to implement contingency measures
if they fail to meet any applicable CAA milestones for the 2@38ur Ozone NAAQS.

Sinceexisting mobile source control measures are projected to continue providing
significant emission reductions for many years beyond the 2020 attainment year, this
Attainment Plan relies on the continuing emission reduction from those existing mobile
source ontrol measures to fulfill the Contingency Measures requirement. These
continue

measures Wwi
2021.

t o

be

i mpl emented

As indicated in Table3, existing mobile source control regulations will continue

reducing the District total VOC emissions between 2020 and 2021 by an estimated 1.80
percent per year, and NOx emission between 2020 and 2021 by about 5.07 percent per
year. Such continued emission reductions can ensure that reasonable further progress
will continue to be achieved in the event the District fails to attain 2008,80zone
NAAQS by the required deadline.

Table 13: Projected VOC and NOx Emissions from 2020 to 2021

VOC NOx

2020 2021 2020 2021
Onroad 1.052 | 0.986 3.361 | 3.046
Mobile
Sources
Off-road 3.625 | 3.607 5.830 |5.679
Mobile
Sources
Total 4.677 | 4.593 9.191 |[8.725
Reduction 0.084 0.466
Percent 1.80% 5.07%
Reduction
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X1V. CONCLUSION

Pursuant to CAA requirements and EPA guida@?RkB and the District conducted

many analyses to determine @ther timely attainment of 2008;hourOzone NAAQS

as anSeriou® nonattainmentrea is likely. The results of the modeling provide a strong
conclusion that the emission control measures defiggtiARB and the District in this
Attainment Plan are sufficient to continue redudygoncentrations throughout the
Districtd Blon-attainment Aredo meet the2008 8-hourOzone NAAQS by the

conclusion othe 202003 season.
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Appendix A

Emission Inventories for 2011, 2012,
2014, 2017, 2020 & 2021
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WNNA NOX Inventory - Summer - Grown and Controlled - Tons per Day (From CEPAM Version 1.05)

SOURCE TYRRATEGORY
STATIONARFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARYFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARWASTE DISPOSAL
STATIONARWASTE DISPOSAL
STATIONARWASTE DISPOSAL

SUB CATEGORY

ELECTRIC UTILITIES

MANUFACTURING AND INDUSTRIAL
FOOD AND AGRICULTURAL PROCESSING
SERVICE AND COMMERCIAL

OTHER (FUEL COMBUSTION)

SEWAGE TREATMENT

LANDFILLS

INCINERATORS

STATIONARYCLEANING AND SURFACE COATINGS LAUNDERING

STATIONARYCLEANING AND SURFACE COATINGS DEGREASING

STATIONARYCLEANING AND SURFACE COATINGS COATINGS AND RELATED PROCESS SOLVENTS
STATIONARYCLEANING AND SURFACE COATINGS PRINTING

STATIONARYLEANING AND SURFACE COATINGS ADHESIVES AND SEALANTS
STATIONARLEANING AND SURFACE COATINGS OTHER (CLEANING AND SURFACE COATINGS)
STATIONARPETROLEUM PRODUCTION AND MARKEHTRGLEUM MARKETING

STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES

AREAWIDE SOLVENT EVAPORATION
AREAWIDE SOLVENT EVAPORATION
AREAWIDE SOLVENT EVAPORATION
AREAWIDE SOLVENT EVAPORATION

AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES

MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

NSAQMD Ozone Plan

CHEMICAL

FOOD AND AGRICULTURE
MINERAL PROCESSES

METAL PROCESSES

WOOD AND PAPER
STATIONARY SOURCE TOTALS

CONSUMER PRODUCTS

2011 2012 2014 2017 2020 2021
0.0029 0.0029 0.002¢ 0.0029 0.002¢ 0.002¢
0.000z 0.0005 0.000z 0.000Z 0.000z 0.000z
0.0163 0.0157 0.014¢ 0.0070 0.0062 0.005¢
0.0365 0.0362 0.0357 0.0374 0.038¢ 0.039z
0.0223 0.022% 0.0223 0.018Z 0.0153 0.0152
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0007 0.0007 0.0007 0.0007 0.0007 0.0007
0.0015 0.0015 0.001% 0.0015 0.0015 0.001%
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0195 0.0201 0.0216 0.0244 0.0261 0.026%
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C

0.0999 0.0997 0.099¢ 0.092% 0.091& 0.092C

0.0000 0.0000 0.000C 0.0000 0.0000 0.000C

ARCHITECTURAL COATINGS AND RELATED PROCES SOSIDDE/BNJDS0 0.0000 0.0000 0.0000 0.000C

PESTICIDES/FERTILIZERS
ASPHALT PAVING / ROOFING

RESIDENTIAL FUEL COMBUSTION

FARMING OPERATIONS

CONSTRUCTION AND DEMOLITION

PAVED ROAD DUST

UNPAVED ROAD DUST

FUGITIVE WINDBLOWN DUST

FIRES

MANAGED BURNING AND DISPOSAL

COOKING

OTHER (MISCELLANEOUS PROCESSES)
AREAWIDE SOURCE TOTALS

LIGHT DUTY PASSENGER (LDA)

LIGHT DUTY TRUCKS - 1 (LDT1)

LIGHT DUTY TRUCKS - 2 (LDT2)

MEDIUM DUTY TRUCKS (MDV)

LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDGT1)
LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDGT?2)
MEDIUM HEAVY DUTY GAS TRUCKS (MHDGT)
HEAVY HEAVY DUTY GAS TRUCKS (HHDGT)
LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDDT1)
LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDDT2)
MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDDT)
HEAVY HEAVY DUTY DIESEL TRUCKS (HHDDT)
MOTORCYCLES (MCY)

HEAVY DUTY DIESEL URBAN BUSES (UBD)
HEAVY DUTY GAS URBAN BUSES (UBG)
SCHOOL BUSES - GAS (SBG)

SCHOOL BUSES - DIESEL (SBD)

OTHER BUSES - GAS (OBG)

OTHER BUSES - MOTOR COACH - DIESEL (OBC)
ALL OTHER BUSES - DIESEL (OBD)

MOTOR HOMES (MH)

AIRCRAFT

TRAINS

RECREATIONAL BOATS

OFF-ROAD RECREATIONAL VEHICLES
OFF-ROAD EQUIPMENT

FARM EQUIPMENT

FUEL STORAGE AND HANDLING

MOBILE SOURCE TOTALS

GRAND TOTALS

A-2

0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.1403 0.1300 0.1303 0.1311 0.1327 0.133¢
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.000z 0.000Z 0.000z 0.000Z 0.000% 0.000%
0.0047 0.0047 0.0047 0.0047 0.0047 0.0047
0.0000 0.0000 0.000C 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.1452 0.1349 0.1352 0.1360 0.1377 0.138¢
0.3057 0.2720 0.2219 0.1610 0.114% 0.1041
0.0895 0.0825 0.066¢ 0.0445 0.0270 0.0237
0.4380 0.3971 0.3360 0.253% 0.1840 0.1662
0.3392 0.3135 0.2875 0.244Z 0.1965 0.178¢
0.134€ 0.1227 0.1103 0.0941 0.0793 0.0747
0.0090 0.0086 0.0073 0.0056 0.0041 0.0037
0.0164 0.013Z 0.0116 0.009Z 0.0072 0.006€
0.004€ 0.0045 0.003& 0.0029 0.0024 0.002¢
0.7847 0.718& 0.6477 0.5294 0.393¢& 0.3531
0.1321 0.1245% 0.1093 0.0850 0.058Z 0.050€
0.2555 0.2174 0.2010 0.1725% 0.1399 0.1177
1.8487 1.586& 1.184Z 0.9967 0.8785 0.815F
0.0286 0.027Z 0.0257 0.0245 0.0221 0.021€
0.0145 0.0140 0.0122 0.010Z 0.007& 0.007z
0.0046 0.0034 0.003C 0.002& 0.0021 0.0021
0.0014 0.001% 0.000€ 0.0004 0.000% 0.000z
0.015& 0.015& 0.015% 0.0151 0.0126 0.011¢
0.003€& 0.0036 0.003C 0.0024 0.001& 0.001€
0.0100 0.0084 0.0074 0.0060 0.0049 0.004<
0.0181 0.0155 0.013€& 0.0105 0.0090 0.0081
0.025¢& 0.025Z 0.0226€ 0.0184 0.0136 0.012Z
0.0054 0.0054 0.0054 0.0054 0.0054 0.0054
0.2761 0.2654 0.2478& 0.2210 0.1833 0.174¢
0.1450 0.1395 0.1302 0.1217 0.1144 0.1121
0.0076 0.0071 0.0069 0.008% 0.0094 0.0097
0.3805 0.379Z 0.368¢ 0.346& 0.3155 0.2974
0.1461 0.140Z 0.1294 0.115& 0.1012 0.095¢&
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C

5.441% 4.9124 4.1799 3.5075 2.8886 2.661%

5.6866 5.1470 4.4149 3.735& 3.1181 2.891¢
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WNNA ROG Inventory - Summer - Grown and Controlled - Tons per Day (From CEPAM Version 1.05)

SOURCE TYRRATEGORY
STATIONARFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARFUEL COMBUSTION
STATIONARWASTE DISPOSAL
STATIONARWASTE DISPOSAL
STATIONARWASTE DISPOSAL

SUB CATEGORY

ELECTRIC UTILITIES

MANUFACTURING AND INDUSTRIAL
FOOD AND AGRICULTURAL PROCESSING
SERVICE AND COMMERCIAL

OTHER (FUEL COMBUSTION)

SEWAGE TREATMENT

LANDFILLS

INCINERATORS

STATIONARYLEANING AND SURFACE COATINGS LAUNDERING

STATIONARYCLEANING AND SURFACE COATINGS DEGREASING

STATIONARYLEANING AND SURFACE COATINGS COATINGS AND RELATED PROCESS SOLVENTS
STATIONARYCLEANING AND SURFACE COATINGS PRINTING

STATIONARYCLEANING AND SURFACE COATINGS ADHESIVES AND SEALANTS
STATIONARYCLEANING AND SURFACE COATINGS OTHER (CLEANING AND SURFACE COATINGS)
STATIONARPETROLEUM PRODUCTION AND MARKEHTRGLEUM MARKETING

STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES
STATIONARWDUSTRIAL PROCESSES

AREAWIDE SOLVENT EVAPORATION

AREAWIDE SOLVENT EVAPORATION

AREAWIDE SOLVENT EVAPORATION

AREAWIDE SOLVENT EVAPORATION

AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES
AREAWIDE MISCELLANEOUS PROCESSES

MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE ON-ROAD MOTOR VEHICLES
MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

MOBILE OTHER MOBILE SOURCES

NSAQMD Ozone Plan

CHEMICAL

FOOD AND AGRICULTURE
MINERAL PROCESSES

METAL PROCESSES

WOOD AND PAPER
STATIONARY SOURCE TOTALS

CONSUMER PRODUCTS

2011 2012 2014 2017 2020 2021
0.000Z 0.000z 0.000Z 0.000z 0.000Z 0.000z
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0011 0.0011 0.0010 0.000% 0.0004 0.000%
0.0009 0.0009 0.0009 0.000¢ 0.0009 0.001C
0.0014 0.0014 0.0014 0.0011 0.000& 0.000¢
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.2664 0.2176 0.2290 0.244Z 0.2577 0.263€
0.106& 0.0957 0.096& 0.099€ 0.103% 0.1054
0.0841. 0.087& 0.0929 0.096¢ 0.1001 0.101Z
0.0507 0.0514 0.052¢& 0.0569 0.0599 0.060€
0.0001. 0.0001. 0.0001 0.0001. 0.0001 0.0001
0.154€ 0.1481 0.1460 0.1431 0.1359 0.1334
0.080€ 0.0814 0.0869 0.096% 0.105% 0.108E
0.002¢& 0.002€ 0.0030 0.003Z 0.003% 0.0034
0.0121 0.0126 0.013% 0.0153 0.0162 0.016&
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C

0.7620 0.7006 0.7245 0.7587 0.784% 0.795Z

0.4685 0.449Z 0.4237 0.4281 0.4367 0.440C

ARCHITECTURAL COATINGS AND RELATED PROCESSSMMY/BRTS/ 0.3118 0.3143 0.3208 0.3231

PESTICIDES/FERTILIZERS

ASPHALT PAVING / ROOFING

RESIDENTIAL FUEL COMBUSTION

FARMING OPERATIONS

CONSTRUCTION AND DEMOLITION

PAVED ROAD DUST

UNPAVED ROAD DUST

FUGITIVE WINDBLOWN DUST

FIRES

MANAGED BURNING AND DISPOSAL
COOKING

OTHER (MISCELLANEOUS PROCESSES)
AREAWIDE SOURCE TOTALS

LIGHT DUTY PASSENGER (LDA)

LIGHT DUTY TRUCKS - 1 (LDT1)

LIGHT DUTY TRUCKS - 2 (LDT2)

MEDIUM DUTY TRUCKS (MDV)

LIGHT HEAVY DUTY GAS TRUCKS - 1 (LHDGT1)
LIGHT HEAVY DUTY GAS TRUCKS - 2 (LHDGT2)
MEDIUM HEAVY DUTY GAS TRUCKS (MHDGT)
HEAVY HEAVY DUTY GAS TRUCKS (HHDGT)
LIGHT HEAVY DUTY DIESEL TRUCKS - 1 (LHDDT1)
LIGHT HEAVY DUTY DIESEL TRUCKS - 2 (LHDDT?2)
MEDIUM HEAVY DUTY DIESEL TRUCKS (MHDDT)
HEAVY HEAVY DUTY DIESEL TRUCKS (HHDDT)
MOTORCYCLES (MCY)

HEAVY DUTY DIESEL URBAN BUSES (UBD)
HEAVY DUTY GAS URBAN BUSES (UBG)
SCHOOL BUSES - GAS (SBG)

SCHOOL BUSES - DIESEL (SBD)

OTHER BUSES - GAS (OBG)

OTHER BUSES - MOTOR COACH - DIESEL (OBC)
ALL OTHER BUSES - DIESEL (OBD)

MOTOR HOMES (MH)

AIRCRAFT

TRAINS

RECREATIONAL BOATS

OFF-ROAD RECREATIONAL VEHICLES
OFF-ROAD EQUIPMENT

FARM EQUIPMENT

FUEL STORAGE AND HANDLING

MOBILE SOURCE TOTALS

GRAND TOTALS

A-3

0.0160 0.0106¢ 0.017z 0.0131 0.0131 0.0131
0.2521 0.2617 0.2825 0.3394 0.3815 0.390%
0.1435 0.1427 0.1420 0.1430 0.1459 0.147C
0.1181 0.1181 0.1181 0.1181 0.1181 0.1181
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
0.000& 0.000€& 0.000& 0.000€& 0.000& 0.000€
0.087€& 0.087¢ 0.087& 0.087€ 0.087& 0.087¢
0.0100 0.0100 0.0100 0.0101 0.0103 0.010z
0.0000 0.0000 0.0000 0.0000 0.0000 0.000C
1.4109 1.3946 1.3939 1.4547 1.5150 1.5307
0.5001. 0.447& 0.3494 0.246% 0.1787 0.165¢
0.1752 0.1656 0.1326 0.0890 0.057% 0.052¢
0.4549 0.432% 0.3814 0.3150 0.2641 0.251%
0.2737 0.2650 0.2560 0.238z 0.2189 0.209%
0.1216 0.1141 0.1065 0.097z 0.0872 0.0837
0.0067 0.0067 0.005& 0.0047 0.0030 0.002€
0.0199 0.015% 0.0093 0.005€& 0.004Zz 0.003¢
0.0031. 0.002€ 0.001& 0.0009 0.000& 0.000€
0.031€& 0.030Z 0.028¢ 0.025Z 0.0199 0.018Z
0.005€ 0.0056 0.0053 0.004€ 0.003€ 0.003%
0.0227 0.0196 0.0170 0.011% 0.0059 0.0031
0.1500 0.122Z 0.0641 0.037& 0.0277 0.0267
0.1561 0.1520 0.144z 0.1374 0.1307 0.128%
0.000& 0.0007 0.0006 0.000% 0.0004 0.000%
0.0013 0.0010 0.0009 0.0007 0.0006 0.000€
0.0020 0.001% 0.0004 0.0001. 0.0000 0.000C
0.0014 0.001Z 0.0005 0.000< 0.000z 0.000z
0.0019 0.001& 0.0015 0.000¢ 0.0009 0.000¢
0.000¢ 0.0006¢ 0.0005 0.000z 0.0001 0.0001
0.0016 0.0012 0.0007 0.0003 0.000z 0.000z
0.0050 0.004& 0.0039 0.0027 0.0017 0.0014
0.0486 0.0486 0.0486 0.0486 0.0486 0.048¢€
0.0180 0.0164 0.0130 0.009% 0.006% 0.0062
0.7501 0.7124 0.6396 0.551€ 0.4715 0.4461
0.163% 0.153Z 0.1392 0.1339 0.1254 0.1221
0.3064 0.295& 0.2705 0.2456 0.2336 0.2342
0.0335 0.0321 0.0284 0.0245 0.020z 0.019z
0.0665 0.0624 0.0557 0.048€& 0.0440 0.0427

3.3227 3.1131 2.705€ 2.2814 1.9559 1.872€

5.4956 5.2085 4.8240 4.494€ 4.2552 4.198F
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CARB Control Measures, 1985 to 2016
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CARB Control Measures, 1985 to 2016

|Board Action Hearing Date
Public Meeting to Consider the Proposed Amendments to the Evaporative Emission Requiremery
for Small Off-Road Engines:The proposed amendments will address to-cammpliance of small off

. ) o . . 11/17/16
road engines (SORE) with existing evaporative emission standards, as well as amendments to s E—
the certification process by harmonizing where feasible with federal requirements.
Notice of Public Hearing to Consider Proposed Regulation to Provide Certification Flexibility for
Innovative Heavy-Duty Engine and California Certification and Installation Procedures for
Medium and Heavy-Duty Vehicle Hybrid Conversion SystemsThi s proposed r ¢ 10/20/16

certification flexibility is tailored to encourage development and market launch of-de&vgngines
meeting Californiads onitrogeroemizdion standards) nobiusd feeduty o f
hybrid engines, and higéfficiency heavyduty engines.

‘Notce of Public Hearing to Consider Amendments to the California Cap oGreenhouse Gas

Emissions and MarketBased Compliance Mechanisms Regulation§he proposed amendments
would extend major provisions of the Regulation beyond 2020; link the Regulation with Ontario, 9/22/16
Canada; continue cosffective prevention of emission lesde through allowance allocations to entiti]
and enhance Program implementation and oversight.

Notice of Public Hearing to Consider Proposed Amendments to the Maatory Reporting of
Greenhouse Gas Emissionshe proposed amendments are to ensure reported GHG data are ac
and fully support the California Cap on Greenhouse Gas Emissions and Market Based Complian|
Mechanisms and comply with the UEPA Clean Pwer Plan.

Public Hearing to Consider Proposed Amendments to the Large Spatlgnition Engine Fleet
Requirements Regulation:The proposed amendment will establish new reportimglabeling
requirements and extend existing recordkeeping requirements. The proposed regulatory amendn 7/21/16
expected to improve the reliability of the emission reductions projected for the existing LS| Fleet
Regulation by increasing enforcement effestiess and compliance rates.

Public Hearing to Consider Proposed Evaluation Procedure for New Aftermarket Diesel
Particulate Filters Intended as Modified Pats for 2007 through 2009 Model Year OrRRoad Heavy
Duty Diesel Engines:The proposed amendment would establish a path for exempting aftermarkef
modified part DPFs intended for 2007 through 2009aad heavyduty diesel engines from the
prohibitions of thecurrent vehicle code. Staff is also proposing to incorporate a new procedure for
evaluation of such DPFs.

|Public Hearing to Consider Proposed Amendments to the Regulation for Small Containers of
[Automotive Refrigerant: The proposed amendments to the Regulation for Small Containers of
Automotive Refrigerant to clarify any existing requirement that retailers trarsfer the unclaimed 4/22/16
Iconsumer deposits to the manufacturers, clarify how the manufacturers spend the money, set thg

refundable consumer deposit at $10, and require additional language on the container label.

Amendments to the Portable Fuel Container Regulation

Amendments to the Portable Fuel Container (PFC) regulation, which include requiring certificatio
to contain 10 percent ethanol, harmonizing aspdcts® he Boar ddés PFC cert 2/18/16
with those ofthe UE P A, revising the ARBO6s certificat
increasing the robustness of ARBO6s certific

4/22/16
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IBoard Action Hearing Date
Technical Status and ProposedRevisionsto On-Board Diagnosic SystemRequirementsand
Associded EnforcementProvisionsfor Passerger Cars, Light-Duty Trucks, andM edium-Duty
Vehiclesand Engines(OBD II)

Amendmerts to the OBD Il regulationsthatupdate requiremerts to account for LEV Il applications and
|monitoring requiremerts for gasolineanddiesel vehicles, andclarify andimprove theregulation; also,

9/25/15

updates to the associatedOBD Il enfarcementregulationto align it with the proposed anendmentsto the
OBD Il regulaionsanda minor amendment tothedefinition of "emissions-relatedpat” in title 13, CCR
section 1900.

2015 Low Carbon Fud Standard (L CFS) Amendments (2 of 2)

Re-adopgion of the Low CarbonFuel Stardard, which includesupdates andrevisionsto the regulation
nowin effect. The proposedregulaion wasfirst presertedto the Board atits Felruary 2015 pubic
heaing, atwhich the Board directed staff to make modificationsto the proposal.

ProposedRegulation onthe Commer ciali zation of Alternative DieselFuels(2 of 2)

Reguldion governing theintroduction of altemative diesel fuds into the California commercial market, 9/24/15
including special provisionsfor biodiesel.

CA Cap onGHG Emissionsand M ar ket-Based Compliance M echanisms (2 of 2)

Amendmentsto the CapandTradeReguktion to includea newRice Cultivation Compliance Offset
Protocol ard anupdae to the United StatesForest Compli ance Off set Protocol that would include project
eligibility in partsof Alaska.

Inter mediate Volume M anufacturer Amendmentsto the Zero Emission Vehicle Reguation (2 of 2)
Amendmerts regarding inteemediate volume manuacturer compli ance obligations under theZero 5/21/15
Emission Vehicle reguktion.

2015Amendmentsto Certification Procedur es for Vapor Recovery Systemsat Gasdine Dispensing
Faciliti esd Aboveg ound StorageTanks and Enhanced Conventional Nozzles

Amendments would establish new perfamance standards and specifi cationsfor nozzesusedat fleet
facili ties that exclusively refuel vehicles equippedwith onboardvapor recovery systems, would provide 4/23/15
regulatory relieffor ownersof certain existing aboseground storagetanks, and would ensure that mass
produced vapor recovery ecuipment matches thespecifications of equipment evaluaed during the ARB
certifi cation process.

ProposedRegulation for the Commer cialization of Alter native Diesel Fuels (1 of 2)

Regulation governing the introduction of alternative diesel fuelsinto the California commercial market,
including special provisions for biodiesel. Thisis thefir st of two heaings on theitem, and the Boardwill
not take action to approve the proposed regulaton.

Evapor ative Emission Control Requirements for Spark-Ignition Marine W ater cr aft

Regulation for controlling evaporative emissions fromspark-ignition marine wateicraft. The proposed
regulation will hamonize, to theextent feaible, with similar federal requirements, while adding specific
provisions nealed to support Californias air quality needs.

2015 Low Carbon Fud Standard (L CFS) Amendments (1 of 2)

Regulation for aLow Carbon Fuel Standardthat includes re- adgtion of theexisting Low Carbon Fuel
Standardwith updatesand revisions. Thisis thefirst of two heaings on theitem, and the Board will not
take action to approve the proposed regulation.

CA Cap on GHG Emissionsand Market-Based Compliance M echanismsto Add the Rice

Culti vation Projeds and Updated U.S. Forest R ojects Protocals (1 of 2)

Updatesto the Capand TradeRegulation to include anewRice Cultivation Compliance Off set Prdocol 12/18/14
and anupdateto the United Stats Forest Compliance Off set Protocol that would include project
eigibility in parts of Alaska.

2014 Amendments to ZEV Regulation

9/24/15

6/2915

2/19/15

2/19/15

2/19/15

Additional compliance flexibility to ZEV manufacturersworking to bring advancedtechnologiesto 10/23/14
market.

LEV Il Criteria Pallutant Requirements for Light- and Medium-Duty Vehiclesthe Hybrid

Electric Vehicle Test Procedures, and the HD Otto-Cycle and HD Diesel Test Procedur es 10/23/14

Applies to the2017 and subsequent model yeas.
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[Board Action

Hearing Date

Amendments to M andatory Reporting Regulation for Greenhouse Gases

Further dign reporting methods with USEPA methods and factors, and madify reporting requirementsto
fully support implemertation of Caiforniafs Cap and Tradeprogram.

91914

Amendments to the Califor nia Cap on GreenhouseGas Emissions and M ar ket Based Compliance
M echanisms

Technica revisions to Mandatory Reporting of Greenhouse GasEmissons Regulation to further align
reporting methods with U.S.EPA ydatemethods and factors, and modify reporting requirementsto fully
support implementation of Californiad €apand Trade program.

9/18/14

Amendments to the AB 32 Cost of Im plementation Fee Regulation
Amendmentsto the regulation to make it consistent with the revised mandatory reporting regulation, to

add potertial reporting requirements, and to incorporate requirementswithin the mandatory reporting
Jregulationto streamline reporting.

9/18/14

|t ow Carbon Fuel Sandard 2014 Update

As aresult of a California Court of Appeal decision, ARB will revisit the LCFS rulemaking process to
meet certan procedural requirements of the APA andCEQA. Fdlowing incorporation of any

modifi cationsto theregulation, theBoard will consider theproposed regulation for adoption at a second
hearing held in the spring of 2015.

712414

Revisions to the Carl Moyer Memorial Air Quality Standards Attainment Program Guidelinesfor
On-Road Heavy-Duty Trucks Revisions to 1) reduce surplus emisson reduction period, 2) reduce
minimum CA usage requirement, 3) pioritize on-road funding to small fleets, 4) include light HD vehicleq
14000-19500 libs, and 5) clarify program specifications.

7124114

Amendments to Enhanced Fleet M oder nization (Car Sarap) Program
IAmerdmerts consistent with SB 459 which requiresARB to increase benefits for low-income California
Jresidents, promate cleaner redacement vehicles, and enhance emissonsreductions.

6/26/14

|ProposedApprovaI of Amendmentsto CA Cap on GHG Emissions and M ar ket-Based Compliance
Mechanisms
Second heaing of two, continued from October2013.

472414

Truck and Bus Rule Update

Amendments to the Regulation to Reduce Emisdons of Diesel Paticulate Matter,Oxides of Nitrogen
and Other Criteria Pollutants From In-Use On-Road Diesdl-Fueled Vehicles: increasing low-use vehicle
thresholds, allowing ownersto nevy opt-in to existing flexibility provisions, adusting iNOx exemp t Q
vehicle provisions, and granting additional time for fleetsin certan areas to meet PMfilter recuirements.

4414

Heaw-Duty GHG Phasel: On-Road Heavy-Duty GHG Emissions Rule, Tractor-Trailer Rule,
Commercial Motor Vehicle 1dling Rule, Optional Reduced Emission Standards, Heavy-Duty
Hybrid-Electric Vehicles Certificati on Procedure

New GHG stardards forMD andHD ergines and vehiclesidentical to those adopted by the USEPA in
2011 for MY's 2014-18.

12/12/13

Agricultural equipment SIP credit rule Incentive-funded projects must beimplementedusing Carl
Moyer Progam Guidelines; must be surplus, quantifiable, enforceable, and permarent,and result in
emission reductionsthat aredligible for SIPcredit.

102513

M andatory Report of GreenhouseGasEmissions
Approveda regulation that establi shesdetailed specifi cations for emissions calculations, reporting, and
verifi cation of GHG emisson estimates from significant sources.

10/25/13

CA Cap on Greenhouse GasEmissions and M ar ket-Based Compliance M echanisms
Technica revisions to the Mandaory Reporting of Greerhouse GasEmisdons Regulationto furtheralign
reporting methodswith U.S EPA, updatefactors, and modify definitions to maintain consistency with the

Capand Trade program.

102513
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[Board Action

Hearing Date

Zer 0 enission vehicle test procedures
Existing certification test procedures for plug-in hybrid vehiclesnesdto be updatedto reflect technology

developments. TheZEV regulationwill recuire minor modifi cations to address clarity and implementation 1024/13
i SSLES.

Consumer Products: Antiper spirants, Deodor ants, Test M ethod 310, Aer osol Coatings, Proposed

Repeal of Hairspray Credit) Amendments to require various consumer products to reformulate to 0/26/13
reduce VOC orreactivity content to meet specifiedlimits, and to clarify various regulatory provisions,

improve enforcement,and add ana ytical procedures.

Alter native fuel cetifi cation procedures

Amendmentsto current akemative fuel conversion certification proceduresfor mator vehiclesand

engines thatwill allow small volume conversion manufacturers to reduce the upfront demonstration 9/26/13
requirementsand alow systems to be sold sconer with lower certification costs thanwith the current

process beginning with MY 2018.

Vapor Reoovery for Gasoli ne Dispensing Facilities

Amendmentsto certification and test procedures for vapor recovery equipment used on cargo tanks and 7125/13

Jat gasoline dispensing facilities.

|off-highway rea eational vehicle evapor ative emission contr ol
Staff proposesto set evaporative emisgon standards to control hydrocarbon emisgons from Off - 715113
Highway Recreatonal Vehicles. Therunningloss hot scek, and diurmal performance standards can be
met byusing proven automobil e type control techrology.

IGasoline and diesel fuel test standar ds
Adopted amerdmerts to add test standards for themeasurement of prohibited oxygenaesat trace levels 1/25/13
specifiedin existing regulations.

LEV Il and ZEV Programsfor Federal Compliance Option

Adopted amerdmerts to deam compliance with naiona GHG newvehicle standards in 2017-2025 as 1115/12
compliance with California GHG standards for thesame model years. 12/6/12EO
Consumer products (automoti ve windshield Wash| ng quicj) . . . 10/18/2012
Adopted amendmerts to add portions of 14 Ca_\llfornla countiesto thelist of areas with freezing EO031513
temperaures where25% V OC contentwindshield washing fluid could be sold.

IGHG mandatory reporting, FeeRegulation, and Cap and Trade 2012 012
Adopted amendmerts to eli minateemission verification for facilitiesemitting less than 25,000 11?2/(1)21EO
MTCO2eandmake minor changesin definitions and requirements.

Amendments to Verificati on Procedure, Warr anty and In-Use Compliance Requirements

[for In-UseStrategiesto Control Emissions from Diesel Engines
Approved amendmentsto the verification procedure usedto evaluatediesd retrofits through emissions, 8/23/2012
durability, and field testing. EO07/02/13
Amerdmentswill lower costs asociated with requiredin-use compliance testing, streamlinethein-
use compliance process, and will extendtime all owedto complete verifications.

Amendments to On-Boar d Diagnostics(OBD | and Il) Regulations 8/23/2012

Approved amendmentsto the light- and medum-duty vehicle and heavy-duty ergine OBD regulations. EO 06/26/13

Cap and Trade: Amendmentsto CA Cap on GHG Emissions and M arket-Based Compliance

M echanisms, and Amendments Allowing Useof Compliance | nstruments Issued byL inked

Jurisdictions 6/28/12

Amends Cap-and-Tradeand compliance mechanisms to addsecurity to the market system and 7/31/12 EO

to aid staff in implementaton. Amendmentsincludefir st auction rules, offset registry, market

monitoring provisions, and information gathering necessary for the financia services operator.

Vapor recovery defect list

Adopted amendments to add defects and verifi cation procedures for equipment approved since

2004, and make minor changesto provide clarity 611112 EO
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IBoard Action

Hearing Date

Tractor-Trailer GHG Regulation: Emergency Amendment

Adopted emergency amendment to correct adrafting error ard delay theregistration datefor 2/29/2012
participation in the phased compliance opton 2129112 EO
IAdvanced Clean Cars (ACC) Regulation: Low-Emissibn Vehiclesand GHG
Adopted more stringent criteriaemission standardsfor MY 2015-2025 light and medium duty vehicles
(LEV 1), amended GHG emisson standards for model year2017-2025 light and medium duty vehicles
(LEV GHG), amerded ZEV Regulation to ensure the successul market penetraton of ZEVsin 1/26/12
commercial volumes, amerded hydrogen fueling infrastructure mandateof the Clean Fuels Outlet
regulation, and amended cert fue for light duty vehiclesfrom an M TBE-containing fuel to an E10
certification fuel.
Zero Emission Vehicle(ZEV)
Adopted amendments to increase compliance flexibility, add two newvehicle categoriesfor usein
creding credits, increase credits for 300 mile FCV's, increase requirementsfor ZEVs and TZEVS, 1/26/12
eliminatecredit for PZEVs and AT PZEVs, expand appli cability to smaller manufacturers, base ZEV
credts onrarge, and make other minor changes in credit requirements
Amendments to Low Carbon Fuel Standard Regulation
Theamerdments address several aspects of theregulation, including: reporting requirements, credit 12/16/11
trading, regulated parties, opt-in and opt-out provisions, definitions, and other clarifying language. 10/10/12EOC
Amendments to Small Off-Road Engine and Tier 4 Off-Road Compr ession-I gniti on Engine
[Regulations And TestProcedur es; alsofiRecr eational M arined Spar k-1gniti on Marine Engine
Amendments (Rea eational Boats) adopted. 12/16/2011
Aligns Californiatest procedureswith U.S. EPAtest proceduresand requires off-road Cl engine 10/25/12EO
manufacturersto conduct in-use testing oftheir entire product lines to confirm compliance with
previoudly established Not-To-Exceedemisson thresholds.
Regulations and Certificati on Proceduresfor Engine Packagesused in Light-Duty Spedally
Constructed Vehicles (Kit Cars) Ensuresthat certified engine packages, whenplacedinto any Kit Car, 9/1211/1172/ }Elo
would meet newvehicle emisson stardards, and be able to meet Snog Check requirements.
Amendments to the Calif or nia Refor mulated Gasoline Reguations
Corrects drafting erors in the predictive model, deletes outdatedregulatory provisions, updaes 10/21/11
the notifi cation requirements, and changestherestrictions on blending CARBOB with other 8/24/12 EO
liquids.
Amendments to the In-UseDiesel Transport Refrigeration Units (TRU) ATCM 10/21/11
Mechanisms to improve compliance rates and enforceghilit y. 8/31/12 EO
Amendments to the AB 32 Cost of Im plementation Fee Regulation 10/20/11
Clarifiesrequiremerts and regulatorylanguage, revises definiti ons. 8/21/12 EO
Cap on GreenhouseGasEmissionsand M ar ket-Based Compliance M echanisms Regulation,
Including Compliance Off set Protocols 10/21/11
Greenhouse Gas Emisgons Cap-and-TradeProgram, including compliance offset pratocols and multiple 8/21/12 EO
pahways for compliance.
Amendments to the Regulation for Cargo Handling Equipment (CHE) at Ports and I ntermodal
Rail Yards (Port Yard Trucks Regulation) Providesadditional compliance flexibilit y, and maintains 922111
. . ) . . 8/2/12EO
anticipated emissons reductions. As applicable to yardtrucks and two-engine sweeers.
Amendments to the Enhanced Vapor Reoovery Regulation for Gasoli ne Dispensing Facilities 9/22/11
Newrequirement for low pemeaion hoses at gasoline dispansing facilit ies. 7/26/12 EO
Am_endments to Cleaner Main Ship Engi ne_sand Fuel for Ocean-Gc_;ing Vessels_ _ _ 6/23/11
Adjusts the offshore regulatory boundaty. Aligns verylow sulfur fuel implementation deadineswith new 9/13/12 EO
federal requirements.
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[Board Action

Hearing Date

Particulate M atter Emissions M easurement Allowance For Heaw-Duty Diesell n-UseCompliance
Regulation

Emisdgon measurement alowances providefor variability associated with thefield testing required in the 6/2311
regulation.
Low Carbon Fuel Standard Carbon Intensity Lookup Table Amendments 2124111
Adds newpathways for vegetation-based fuels
Amendments to Cleaner I n-UseHeavy-Duty On-Road Diesel Trucks and LS| Fleets Regulations
Amendsfive regulations to provide relief to fl eetsadversely affected by the economy, and take into 12/16/10
accownt thefact that emissions are laver than previously predicted. 9/19/11 EO
Tractor-Tr_ai_Ier G_HG Regulati on Amendment_ o 12/16/10
Enacts administrative charges to increase compliance flexibility andreduce costs
Amendments to Cleaner I n-UseOff-Road Diesel-Fueled Flegis Regulation
Amendmentsproviderelief tofl eetsadversely affected by the economy, and take into account the fact tha 12/16/10
emissons arelower tranpreviously predicted. 10/28/11EO
In-UseOn-Road Diesel-Fueled Heaw-Duty Drayage Trucks at Ports and Rail Yard Fadlities
Amerdments add flexibility to fleetsdcompliance schedules, miti gatethe use of noncompliant trucks 12/16/10
outsideport and rail properties, and provide transition to the Truck and Bus regulation. 9/19/11 EO
Amendments to the Regulation for M andatory Reporting of Greenhouse Gas Emissions 12/16/10
Changes reguirementsto align with fedeal greenhouse gas reporting requirements adopted by US ERA. 10/28/11EO
ICap on Greenhouse GasEmissions and M ar ket-Based Compliance M echanisms Regulation 12/16/10
Establ?skesfram_ework and requirementsfor Greerhouse GasEmissions Cap-and-Trade Program, 10/26/11EO
including compliance offset protocols.
Amendments to the Consumer Products Regulation
Amerdments set newor lower VVOC limits for some categories, prohibit certain toxic air contaminants, 11/18/10
high GW P compounds, and surfactants toxic to aquatic species. Also changesMethod310, used to 9/29/11 EO
deteminearomatic content of certain products.
Amendment of the ATCM for Diesel Transportation Refrigeration Units (TRU) 11/18/10
Amerdments expand the compliance options and clarify the operational life of various types of TRUs. 2/2/11EO
Amendments to the ATCM for Stationary Compresson Igniti on Engines
Approvedamendmentsto closely align the emission limits for newemergercy standby engines in the 3/1205//2111/ }EOO
ATCM with the emission standards reuired by the federal Standards of Performance.
Diesel Vehicle Periodic Smoke I nspection Program
Adopted amerdmerts to exempt medium duty diesel vehiclesfrom smoke inspection 10/21/10
requirementsif complying with Smog Check requirements. 8/23/11 EO
Renewable Electricity Standard Regulation
Approvedaregulation thatwill require eectricity providers to obtain at least 33% of their retall 9/23/10
electricity salesfrom renewable erergy resources by 2020.
Ener gy Efficiency at Industrial Facilities
Adopted stanchrds for thereporting of GHG emissionsand thefeasibility of emissonscontrols by 7/22/10
" ) 5/9/11EO
thelargest GHG-emitting stationary sources.
Amendments to Commer cial _Harbor Craft Regulatiqn o 6/24/10
Approvedamendmentsto require the use of clearer ergines in diesel-fueled crewandsupply, barge, and
4/11/11 EO
dredgevessds.
Acceleated Introduction of Cleaner Line-Haul L ocomotives
Agreement with railroads setspresaibed reductions in diesel risk and targetyearsthrough 2020 at four 6/24/10
mgor railyards.
Amendments to New Passenger M otor Vehicle GreenhouseGas Emission Standar ds
Approved amendments deeming compliance with EPA's GHG standards as compliance with California’s 2/25/2010
standardsin 2012 through 2016 model yeas. 03/29/10
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IBoard Action

Hearing Date

Sulfur Hexafluoride (SF6) Reguation

Regulation to reduce emisgons of sulfur hexafluoride (SF6), ahigh-GWP GHG, from high-voltage gas- 2/25/10
. ; X 12/15/10EO
insulatedel ectrical switchgear.
Amendments to the Statewide Portable Equipment Registration Regulation and Portable Engine
ATCM 1/28/10
Approvedamendmentsthat etendthe deadlinefor removal of certain uncertified portable enginesfor ?lzzlglll%EEOO
oneyear.
Diesel Engine Retrofit Control Verificati on, Warr anty, and Compliance Regulation Amendments
Approved amendments to require per-installation compatibili ty asssssment, performance datacollection, 1/28/10
and reporting of additional information, and enrance enforceability. 12/6/10 EO
Stationary Equipment High-GWP Refrigerant Regulation 12/1/09
Approvedaregulation to reduce emissions of high-GW P refrigerants from stationary non-residentia 9/14/10 EO
equipment.
Amendments to Limit Ozone Emissions from Indoar Air Cleaning Devices
Adopted amerdmerts to delay the labeling compliance deadlines by oneto two yearsand to make minor 12/9/09
changesin testing protocols.
Emission Warr anty I nfor mation Reporting Regulation Amendments 11/19/09
Repealedthe 2007 regulation and readopted the 1988 regulation with amendmentsto implement adrerse
- 9/27/10 EO
court decision.
Amendments to Maximum | ncremental Reactivity Tables 11/3/09
Added many new compoundsand modified reactivity valuesfor many existing compounds in thetablesto
7/23/10 EO
reflect newresearch data.
AB 32 Cost of Implementation FeeRegulation
AB 32auhorizes ARB to adopt by regulation a schedule of feesto be paid by sources of greentouse gas 9/24/2009
emissons regulated purstent to AB 32. ARB staff will propose afee regulationto support the 05/06/10 EO
administrative costs of AB 32 implementaion.
Passenger Motor Vehicle GreenhouseGasL imits Amendments
Approved amendments granting credits to manufacturersfor compliant vehiclessdd in other states that 9/24/09
have adopted California regulations. 2/22/10 EO
Consumer Products Amendments
Approvedamendmentsthatset newVOC limits for multi-purpose solvent and paint thinner products 8%/214(; OEgO
and lower te existing VOC limit for double phase aerosal air fresheners.
Amendments to | n-UseOff-Road Diesl-Fueled FleetsReguation 7123/09
Approvedamendmentsto implementlegisatively directed changesand provide additional incentivesfor 12/2/09 EO
ealy action. 6/3/10 EO
M ethane Emissions from Municipal Solid Waste L andfills
Approvedaregulation to require smaller and otheruncontrolled landfills to install gascollection and 5/65//2150/ OEgO
control systems and also requires existing and newly installed systems to operateoptimally.
Cool Car Standards
Approvedaregulation requiring the use of solar management window glass in vehicles up to 10,000 Ib 6/25/09
GVWR.
Enhanced Fleet M oder nization (Car Scrap) 6/25/09
Approvedguidelines for aprogramto saap up to 15,000 light duty vehiclesstatewide. 7/30/10 EO
Amendments to Heavy-Duty On-Board Diagnostics Regulations 5/28/2009
Approvedamendmentsto the light and medum-duty vehicle and heavy duty engine OBD regulations. 4/6/10 EO
Smog Check Im provements 5/7/09
BAR adgtedamendmerts to implement charges in statelaw andSIP commitments adoptedby ARB By BAR
betveen 1996 and 2007. 6/9/09 EO
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IBoard Action Hearing Date
AB 118Air Quality Improvement Program Guidelines
TheAir Quality Improvement Program provides for upto $50 mill ion per year forseven yeas
beginning in 2009-10 for vehicle and equipment projects that reduce criteria pollutants, ar quality 04/23/09
research, and advanced technology workforce training. The AQIP Guideinesdesaibeminimum 08/28/09EO
administrative, reporting, and oversight requirementsfor theprogram, and provide gerera criteria for
howthe programshall be implemented.
Pesticide Element o . ) ) ) 4/20/09
Reduce volatile organic compound (VOC) emissions from theappllcanon of agicultural field fumigants 10/12/09E0 (2)
in the South anst, Southeast Desert, Vertura County, San Joaquin Valley, and SacramentoMetrofederd 8/2111EO
ozone norattainmenteress.
Low Carbon Fuel Standard 4/20/09
Approvednewstandards to lower thecarbon content of fuels. 11/25/09EO
Pesticide Element for San Joaquin Valley
DPRDirector approved pesticide ROG emission limit of 18.1tpd and committed to implement 4/7/09 DPR
restrictions on non-fumigant pesticideuse by2014 in the San Joaguin Valley.
TirePressrrel nfle}ti on Re.g.ulation . . . . 3/26/09
Approved‘a regulation requiring auomotive service providersto perform tire pressure checks aspart of 21410 EO
every serice.
Sulfur Hexafluoride from Non-Utili ty and Non-Semicnductor Applications 2/26/09
Approveda regulation to phase out use of Sulfur Hexafluoride over the next several years. 11/12/09EO
Semconductor Oper ations _ . _ 2/26/09
Approved a regplatlon to set standards to reduce fl uorinatedgas emissions from the semiconductor and 10/23/09EO
Jrelated devices industry.
Plug-In Hybrid Electric Vehicles Test R ocedure Amendments 1/23/09
Amendstest proceduresto address plug-in-hybrid electric vehicles. 12/2/09 EO
I n-UseOff‘-R.oad piesel-FueIed Fleds Amendmgnts . . 1/22/09
IMakesadministrative charges to recognize delays in the supply of retrofit control devices.
Small Containers of Automotive Refrigerant
Approveda regulation to reduce |eakage from small containers, adopt acontainerdeposit and return 1/22/09
. . ! ) ) ) 1/510EO
program, and recuire additional container labeling and consumer education requirements.
Aftermarket Critical Emission Parts on Highway M otor cycles 1/22/09
Allows for the sale of certified critical emisson partsby aftermarket manufacturers. 6/19/09 EO
Heaw-Duty Tractor-Trailer GreenhouseGas (GHG) Reduction
Approveda regulation to reduce greerhouse gasemisgons by improving long haul tractor 12/11/08
and trailer efficiency through use of agodynamic fairings and low rolling resistance tires. 10/23/09EO
Cleaner In-UseHeavy-Duty Diesel Trucks (Truck and Bus Regulation)
Approveda regulation to reduce diesel particulate matterard oxidesof nitrogenthrough fleet 12/11/08
modernization and exhaust retrofits. Makesenforceability changesto public fleet, off-road 10119/09 EO
: . - 10/23/09EO
equipment, and portable equipment regulations.
L arge Spark-1gniti on Engine Amendments
Approved amendmentsto reduce evaporative, pemrmeaton, and exhaust emissions from large spak- 11/1/08
L . LR 3/12/09 EO
ignition (LSI) engines equal to or below 1 liter in displacement.
Small Off-Road Engine (SORE) Amendments 11/21/08
Approved amendmentsto address the excesgve accumulation of emission credits. 2/24/10 EO
IProposedAB 118Air Quality Guidelinesfor the Air Quality Improvement Program and the
Alter native and Renewable Fuel and Vehicle and Technology Program.
The Cdlifo rnia Altemative and Renewable Fuel, Vehicle Technology, Clean Air, and Carbon Reduction 09/25/08
Act of 2007 (AB 118) requiresARB to develop guidelines for both the Alternative and Renewable Fuel EO 05/20/09
and Vehicle Technology Programand the Air Quality | mprovement Programto ensure thatboth programs
do not adversely impact air quality.
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[Board Action

Hearing Date

|Portable Outboard Marine Tanks and Components (part of Additi onal Evapor ative Emission

Standar ds) 9/25/08
Approved a regulation that establi shespermeaion and emission standards for new portable outboard 7/20/09 EO
marine tarks and componens.

ICleaner Fud in Ocean Going Vessels 124/08
Approvedaregulation that requiresuse of low sulfur fuel in ocean-going ship main engines, and auxiliary 4/16/09 EO
ﬂ;inesand boilers.

Spar k-1gnition Marine Engine and Boat Amendments 7/124/08
Providesoptional compliance pathfor > 500 hp stemdrive/inboard mari neengines. 6/5/09 EO
Consumer Products Amendments

Approved amendments thatadd volatile organic compound (VOC) limits for seven additi onal categories 6/26/08
and lower limits for twelve previously regulated categories. 5/509EO
Zero enission vehicles

Updated California 6ZEV requirementsto provide greder flexibility with respect to fuels, technadogies,

and simplif ying compliance pahways. Amerdments give manufacturersincreased flexibility to comply 12/31/3/7(;(;?50
with ZEV requirementsby giving credit to plug-in hybrid dectric vehicles and establishing additional

ZEV categories in recognition of newdevelopmertsin fuel cell vehicles and batteryelectric vehicles.

Amendments to the Verification Procedure, Warr anty, and In-UseCompliance Requirements for

In-Use Strategies to Control Emissions from Diesel Engines

Adds verifi cation requirementsfor control technologiesthat only reduce NOx emissons, new reduction 1 zllf/gzlgog o
clasdfi cations for NOx reducing technologies, newtesting requirements, and conditional extensions for

verified technologies.

M andatory Report of GreenhouseGasEmissions

Approved aregulation that establi shesdetail ed specifi cations for emissions calculations, reporting, and 12/6/07
verifi cation of GHG emisson estimates from significant sources. 10/12/08EO

IGaseous Pollutant M easur ement Allowancesfor |n-UseHeaw-Duty DieselCompliance

Measurement accuracy marginsare to bedetermined through anongoing comprehensive testing 12/6/07
program pefformed by anindependent contractor. Amendmerts include these measurement accuracy 10/24/08EO
marginsinto theregulaton.

[Ocean-Going VesslsWhile at Berth (aka Ship Hoteling) - Auxiliary Engine Cold Ironing and Clean 12/6/07
Technology _ . - ) . . . 10/16/08 EO
Approveda regulation that ieduces emissons from auxiliary engineson ocean-going shipswhile atbetth.

In-UseOn-Road Diesl-Fueled Heaw-Duty Drayage Trucks at Ports and Rail Yard Fadlities

Approved aregulation that establi shesemisson stardards for in-use, heavy-duty diesel-fueled vehicles 12/6/07
that transport cargo to and from Californiad portsand intemodal rail facili ties. 10/12/08EOC
Commer cial Harbor Craft

Approveda regulation that establi shesin-use and newengine emission limits for both auxiliary and 11/15/07
propulsion diesel engines on ferries, excursion vessdls, tughaats, and towboas. 9/2/08 EO
Suggested Control Measure for Architectural Coatings Amendments

Approved amendmentsto reduce the recommendedV OC content of 19categoriesof architectural 10/26/07

Jcoatings.

Aftermarket Catalytic Converte_r Requirements o 3 _ 10/25/07
Approved amendmentsthat estal_:ilsh more stringent emission performanc_e and durability requirementsfor 2/21/08 NOD

Jusedand newaftemarket catal ytic convertass offered for salein California.
|Limiti ng Ozone Emissions from Indoor Air Cleaning Devices 9/27/07
App_roved ozoneemisgon limit of 0.050 ppm for portable indoor air cleaning devices in response to 8/7/08 EO
reguirementsof AB 2276 (2006).

JPesticide Commitment for Ventura County in 1994 SIP
Approved substitution of excess ROG emission reductions from state motor vehicle program for 912707
1994 SIP eduction commitmentfrom pesticide application in Vertura County. 11/30/07EC
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IBoard Action Hearing Date
In-UseOff-Road Diesel Equipment 2126/07
Approvedaregulation that lequiresoff-road diesel fleet owners to modernize their fleetsand install 4/24/08 EO
exhalst retrofits.

[Emission Control and Environmental Pe formancelL abel Regulations 6/21/07
Approved amendmentsto add a Global IndexLabel and modfy theforma of theSmog Index Label on 5/2/08 EO
newcars.

Vapor Rewovery from Aboveground Storage Tanks

Approved aregulation to estadish new performance standards and specifi cations for thevapor recovery 6/21/07
systems and components used with aboveground storage tanks. 5/2/08 EO
CaRFG Phase 3 amendments 6/14/07
Approved amendmentsto mitigatetheincreasesin evaporative emissons from on-road motor 4/25/08 EO
vehiclesresulting from the addition of ethanol to gasoline. 8/7/08 EO
Formaldehyde from Composte Wood Products

Approvedan ATCM to limit formaldehyde emissons from hardwood plywood, particleboard, and 4/26/07
medium dersity fiberboard to the maximum amount feasible. 3/508 EO
Portable equipment registration program (PERP) and airbor ne toxic control measure for diesel-

fueled por table enginesApproved amendmentsto allow pemitting of Tier 0 portable equipment 3/22/07
enginesused in emergency or low use duty and to extend pemitting of certain Tier 1and 2 "resident" 7/31/07 EO
erginesto 1/1/10.

PerchloroethyleneControl M easure Amendments 1/25/07
Approved amendmentsto the Pechloroethylene ATCM to prohibit newPercdry cleaning machines 117 /870E o
beginning 2008 and phase out dl Pac machines by 2023.
Amendments to Emission Warr anty | nfor mation Reporting & Recall Regulations
Approved amendmentsthat tightenthe provisions for recalling vehiclesfor emissons-related failures, 12/7/06
hel ping ensurethat corrective ationis takento vehicles with defective emisson control devicesor 3/22/07
10/17/07EO

systems.
Voluntary acceder ated vehicle retirement regulations
Approved amendments that authorize the use of remote sersing to identify light-duty high emitters and 12/7/06
that estalish protocols for quantifying emissions reductionsfrom high emitters proposed for retirement.
Emergency regulation for portable equipment registration program (PERP), air bor ne toxic

. . . 12/7/06
control measuresfor portable and stationary diesetfueled engines
Amendments to the Hexavalent Chromium ATCM
Approved amendmentsthat require use of best available control techndogy on al chrome plating and 12/7/06
anodizing facilities.
Consumer Products Regulation Amendments 11/17/06
Approvedamendmentsthatset lower amission limits in 15 product categories. 9/25/07 EO
Requirements for Stationary Di(_esel I n-L_JseAgripuIturaI Engi nes o _ 11/16/06
A_pprovec_i amendment_s to the stationary diesel engine ATCM which set emissons standardsfor in-use 7/307 NOD
diesel agricultural engines.
Ships - Onboard Incineratio_n S _ ' _ _ 11/16/06
Approved amendmentsto cruise ship incineraion ATCM to includeal oceangoing shipsof 300 gross 11/07 EO
registered tons or more. 9
Zero Emisson Bus
Approved amendments postponing the 15 percent purchase requirement three yeas for transit agerncies
in thediesel pah and oneto two yearsfor transit agenciesin the dternative fuel path, in order tokeep 10/19/06
pace with developmentsin zeroemisson bustechnology, and alding an Advanced Demonstration 8/27/07 EO
requirement tooffset emisson losses.

IDistributed gener ation certificati on 10/19/06
Approved amendmentsimproving the emissonsdurability and testing requirements, adding waste gas 5/17/07 NOD
emission standards, and eliminaing a redurdant PM standardin the current 2007 emisgon standards.
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IBoard Action

Hearing Date

Heaw-Duty Diesell n-Use Compliance Regulation

/Approved amendmentsto the heavy-duty diesel ergine regulations and test proceduresto createa newin- 9/28/06

Iuse compliance program conducted by engine manufacturers. The amendmentswould hdp ensure 7/19/07 NOD
compliance with applicable certifi cation standardsthroughout anergine 6useful life.

Revisionsto OBD Il and the Emission Warr anty Regulations

Approved amendmentsto the OBD Il regulation to provide for improved emission control monitoring 9/28/06
including air-fuel cylinderimbalance monitoring, axygensensor monitoring, catalyst monitoring, 8/9/07 EO

emanent fault codes for gasoline vehiclesand newthresholds for diesel vehicles.

Off-Highway Rea eational Vehicle Amendments
Approved amendmentsto the Off -Highway Recreatonal V ehicle Regulationsincluding hamonizing 7120/06
evaporative emisson standards with federal regulations, expanding the definition of ATV's, madifying 6/1/07 EO
labding recuirements, and adjusting riding seasms.

Portable Equipment Registration Program (PERP) Amendments 6/22/06

Approved amendmentsto the Statevide Portable Equipment Registration programthat include installation

. - - - 11/13/06 NOD

Jof hour meters on equipment, and revisions to recordkeeping, reporting, and fees.

HeavyDuty Vehicle Se vice I nformation 6/22/06

Approved amendmentsto the Sewice Information Rule to require manufacturersto make available 5/307 EO

Jdiagnostic equipment and information for sale to the aftermarket.

LEV Il technical amendments 6/22/06

Approved amendments to evaporative emission test procedures, four-wheel drive dynamometer

g X . 9/27/06 NOD

rovisions, and vehicle label requirements.
Dry Cleaning ATCM Amendments
Approvedamendmentsto the Dry Cleaning ATCM to limit siting of newdry cleanes, phase out use of
Perc at co-residential facilit ies, phase out higheremitting Perc sourcesat aher facilities, and require 5/25/06
enhancedventilation at existing and newPercfacilities.
Forklifts and other Large Spark Ignition (L SI) Equipment
Adopted aregulation to reduce emissions from forklifts and other off-road spark-ignition equipment by 5/25/06
establishing more stringent standards for neweauipment, and requiring retrofits or engine replacement on 3/2/07 EO
existing equipment. Adopts EPA's standards for 2007; adopts more stringentstardardsfor 2010.

JEnhanced Vapor Recovery Amendments 5/25/06

Approved amendmentsto the vapor recovery systemregulation and adopted revisedtest procedures.

Diesel Retrofit Technology Verificati on Procedure

Approvedamendmentsto the Diesel Emission In-use Control Straegy Verification Procedure to 3/23/06
substitutea 30% increase limit in NOx concentration for an80% redction requirement from PM retrofit 12/21/06 NOD
devices.

Heavyduty vehicle smoke inspection program amendmerts 1/26/06
Approvedamendmentsto impose a fine on trucks not displaying a current compliance certifi cation

sticker. 12/4/06 EO
Ocean-going Ship Auxiliary Engine Fuel

Approvedaregulation to require shipsto use clearer marinegas oil or diesel to power auxiliary ergines 12/8/05
within 24 nautical miles of the California coast. 10/20/06 EO
Diesel Car go Handling Equipment

Approvedaregulation to require newand in-use cargo hardling equipment at pots and intermodd rail 6/122// (?éoé’ o
yards to reduce emissons by utilizing best available control technology.

[Public and Utili ty DieselTruck Fleets 12/8/05
Approvedaregulation to reduce diesel particulatematter enissons from heavy duty diesdl trucksin 10/4/06 EO
govemment and privateutility fleets.

Cruiseshipsi Onboard Incineration

AdoptedanAir Toxic Control Measureto prohibit cruise ships from conducting onboard incineraton 11/17/05
o . . . 2/1/06 NOD

within three nautical mil es of the California coast.

Inboard M arine Engine Rule Amendments 11/17/05
Approved amendmentsto the 2001 regulation to include additiond compliance optionsfor manufacturers. 9/26/06 EO
|Board Action Heaing Date

|Heavy—Duty DieselTruck Idling Technology 10/20/05
Approvedaregulationto limit sleger tuck idlingto 5 minutes. Allows aternatetechnologiesto

. . . 9/1/06 EO
provide cab heating/cooling and power.
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Automotive Coating Suggested Control M easure
Approvedan SCM for automotive coatings for adoption by air districts. The measurewill reduce the 10/20/05
VOC content of 11 categpriesof surface protective coatings.
2007-09 M odel-year heavy duty urban bus enginesand the fleet rule for transit agencies
Adopted amendments to align urbanbusemisson limits with on-road heavy duty truck emission limits iggg;gg
and allow for the purchase of non- complying busesunder the condition that busturnover increase to
. 7/28/06 EO
offset NOx increases.
Portable fuel containers (part 2 of 2) 9/15/05
Approved amendmentsto revise spout and automatic shutoff design. 7/28/06 EO
Portable Fuel Containers (part 1 of 2) 9/15/05
Approved amendmentsto include kerosene containers in the definiti on of portable fuel containers. 11/9/05 NOD
2007-09 M odel-year heavy duty ur ban bus enginesand the fleet rule for transit agencies 9/19/05
Adopted amerdmerts to require all trarsit agenciesin SCAQMD to purchase only altematefuel versions Superceded by
of newbuses. 10/20/05
|Reid vapor pressurelimit emergency rule 9/8/05
Approvedamendmentsto relax Reid vapor presaure limit to acceleratefuel production for Hurricane Operative for
Katrinavictims. September and
October 2005 only
Heaw-Duty Truck OBD 2/21/05
Approvedaregulation to require on-board diagnostic (OBD) systems for newgas and diesel trucks, 1228105 EO
similar tothe systems on passenger cars.
Definiti on of Large Confined Animal Facility 6/23/05
Adoptedaregulation to definethesize of alarge CAF for the purposesof air quality pemitting and 4/13/06 EO
reduction of ROG emissionsto the extentfeasible.
ATCM for stationary compressim igniti on engines 3/17/05
Approved emergency amerdments (3/17/05) and pemanent anendments 5/26/05
(5/26/05) torelax thediesel PM emisson limits on newstationary diesel engines to current off-road 2/29/05 EO
engine standardsto respond to the lack of availability of enginesmeeting theorigind ATCM standard.
Transit Fleet Rule
Approvedamendmentsto add emisson limits for non-urban bus transit agency vehicles, require lower bus| 2/24/05
and truck fleet-average NOx and PM emisson limits, and clarify emisson limits for CO, NMHC, and 10/19/05NOD
formaldehyde.
Thermal Spraying ATCM 12/9/04
Approvedaregulation to reduce emissions of hexavalent chromium and nickel from themmal spraying 2/20/05 EO
operations.
Tier 4 Standardsfor Small Off-Road DieselEngines(SORE) 12/9/04
Approvednewemission standards for off-road diesel ergines to be phased in between 2008 and 2015. 10/21/05EO
Emergency Regulatory Amendment Delaying the January 1, 2005 Implementation Date for the 11/24/04
Diesel Fuel Lubricity Standard Adoptedanemergency regulation delaying the lubricity standard 12/10/04EO
compliance deadline by fi ve monthsto respond to fuel pipeline contamination problems.
Enhanced vapor rewvery compliance extension
Approvedamendmentsto the EVR regulation to extendthe compliance datefor onbcardrefueling 11/18/04
vapor recovery compatibility to the dateof EVR compliance. 2/11/05 EO
CaRFG Phase 3 amendments
Approved amendments correcting errars and streamlining requirements for compliance and erforcement 11/18/04
of CaRFG Phase 3 regulations adopted in 1999.
Cleandiesel fuel for harborcraft and intrastate |ocomotives 11/18/04
Approveda regulation that required harborcraft and locomotivesoperating solely within California to use
i 3/16/05 EO
cleandiesd fuel.
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IBoard Action Heaing Date
Nonvehicular Source, Consumer Product, and Ar chitectural Coating FeeRegulation Amendment
Approved amendmentsto fee regulations to collect supplemental fees when authorized by the Legislature. 11/18/04
Greenhousegas limits for motor vehicles
Approvedaregulation that setsthe fir st ever greerhouse gas emisson standardson light and medium 9/24/04
duty vehicles starting with the 2009 model year. 8/4/05EO
Gagoline vapor recvery system equipment defeds list 8/24/04
Approvedthe addition of defects to the VRED list for use by compliance ingpectors. 6/22/05 EO
Unihosegasoline vapor recovery systems
Approvedanemergency regulation and anamerdment to deay the compliance datefor unihose 7/22/04
installation to the dateof dispenser replacement. 11/24/04EO
General Idling Limits for Diesel Trucks
Approveda regulation that imits idling of heary-duty diesel trucks operating in Californiato five 7122/04
minutes, with exceptions for deeper cabs.
JConsumer Products
Approvedaregulation to reduce ROG emissons from 15 consumer products categories, prohibit the 6/24/04
use of 3 toxic compoundsin consumer products, ban theuse of PDCB in certain products, alow for the 5/6/05 EO
use of Alternaive Control Plans, and revise Test Method 310.
Urban bus engines/fleet rule for transit agencies
Approvedamendmentsto allow for the purchase of hybrid diesdl busesand revise the zeroemisson bus 6/24/04
demonstration and purchase timelines.
Engine M anufactur er Diagnostics
Approvedaregulation thatwould require model year 2007 and laterheavy duty truck erginesto be 5/20/04
equippedwith engine diagnostic systems to detect malfunctions of the emisgon control system.
Chip Reflash
Approvedavoluntary program and a backstop regulation to reduce heavy duty truck NOx emisgons 3/25/04
through the installation of new softwarein the engine's electronic control module. 3/21/05 EO
Portable equipment registration program (PERP) 2/26/04
Approved amendmentsto allow uncertified ergines to beregstered until December 31, 2006, to 1/7/05EO
increase fees, and to modify administrative requirements. 6/21/05 EO
Portable Diesel Engine ATCM
Adopted aregulation to reduce diesel PM emissionsfrom portable engines through a series of emission 2/26/04
standardsthat increase in stringency through 2020. 1/405EO
California motor vehicle service information rule
Adopted amerdmerts to allow for thepurchase of heavy duty engine emisson-relatedservice 1/22/04
information and diagnostic tools by independent setvice facilitiesand aftermarket parts manufacturers. 5/20/04
Transportation Refrigeration Unit ATCM 12/11/03
Adopted a regulation to reduce diesel PM emissionsfrom trarsport refrigeraton units by establi shing 2/26/04
Jemisson standards and facility reporting requirementsto streamlineinspections. 11/10/04EO
Diesel engine verificati on procedures 12111/03
Approyed amendmentsthat reduced yvan'mty coverageto the engi neqnly, ddayed the NOx rediction 2/26/04
compllqme datet(_)_2007 , a_ided requn’_ementsfor proof-of-concept testing for newtechnology, and 1017/04
hamonized durablity requirements with those of U.S.EPA.
Chip Reflash 12/11/03
Approvedavoluntary program and a backstop regulation to reduce heavy duty truck NOx emissons 3/27/04
throughtheinstallaionof new soft ware in the enginebs el 3/21/05 EO
Revisedtablesof maximum incremental reactivity values
Approvedtheadlition of 102 more chemicalswith associated maximum incremental reactivity valuesto 12/3/03
|existing regulation allowing these chemicals to be usedin aerosol coating formulations.
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IBoard Action Heaing Date
Stationary Diesel EnginesATCM 11/20/03
Adoptedaregulation to reduce diesel PM emissionsfrom stationary diesel engines through theuse of 12/11/03
clean fuel, lower emisson standards, operational practices. 2/26/2004

9/27/04 EO
Solid waste collection vehicles
Adopted aregulation to reduce toxic diesel particulateemissionsfrom solid waste collection vehiclesby 9/25/03
over 80 percent by 2010. This measure is part of ARB's planto reduce the risk from awide range of 5/17/04 EO
diesel enginesthroughout California.
Small off-road engines(SORE)
Adopted more stringent emisson stardards for the ergines usedin lawn and gardenand industrial 9/25/03
equipment, such asstring trimmers, leaf blowers, wak-behind lavn mowers, gererators, and lawn tractors. 7/26/04 EO
Off-highway rea eational vehicles
Changes to riding season restrictions. 7124103
Cleandiesel fuel
Adoptedaregulation to reduce sulfur levels and set aminimum lubricity standardin diesel fuel usedin 7/24/03
vehiclesand off-road ecuipment in California, beginningin 2006. 5/28/04 EO
Ozone Transport Mitigation Amendments
Adopted amendments to require upwind districts to (1) have the same no-netincrease pemitting 5/22/03
thresholdsas downvvi nd districts, and 10/2/03 NOD
(2) Adopt"all feasible measures.”
Zero emission vehicles
Updated California 6Z&V requirementsto support thefuel cdl car development and expandsalesof 3/27/03
advancedtechnology partial ZEV's (like gasoline-electric hybrids) in the near-term, while retaining arole 12/19/03EO
for batteryélectric vehcles.

[Heavyduty gasolinetruck standards 12/12/02
Alignedits existing rules with new, lower federal emisson standardsfor gasoline-poweredheavy-duty

; S 9/23/03 EO
vehicles starting in 2008.
Low emission vehiclesl| 12/12/02
Minor administrative changes. 9/24/03 EO

|Gasoline vapor recvery systemstest procedures 12/12/02
Approvedamendmentsto add advanced vapor recovery technology certification and testing standards. 7/1/03EO

10/21/03EO

ICaRFG Phase 3 amendments 12/12/02
Approvedamendmentsto allow for small residua levels of MTBE in gasolinewhile MTBE is being

3/20/03 EO

phased out and replaced by etharol.
Sdhod busldling
Adopted a measure requiring school busdriversto turn off the bus or vehicle emgineupon arriving ata 12/12/02
school and restart it nomorethan 30seconds before departurein order tolimit childrené exposureto 5/15/03 EO
toxic diesel particulate exhaust.
California Interim Certificati on Proceduresfor 2004 and Subsequent M odel Year Hybrid-Electric
Vehiclesin the Urban Transit Bus and Heavy-Duty Vehicle ClassesRegulation Amendment 10/24/02
Adoptedamendments to allow diesd-pathtransit agenciesto purchase aternatefuel buseswith higher 9/2/03EO
NOx limits, establish certification piocedures for hybrid buses, and recuire lower fleetaverage PM
emisdon limits.
CaRFG Phase 3 amendments 7/25/02
Approved amendments delaying removal of MTBE from gasolineby one year t012/31/03. 11/8/02 EO
Diesel retrofit verificati on procedures,warr anty, and in-usecompliancerequirements 5/16/02
Adopted regulationsto specify test procedures, warranty, and in-use compliance of diesel engine PM

. . 3/28/03 EO
retrofit control devices.
On-board diagnosticsfor cars
Adopted changesto the On-Board Diagnostic Systems (OBD 1) regulation to improve the effectiveness 4/25/02
of OBD Il systems in detecting motor vehicle emission-related problems: 3/7103EO
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IBoard Action Heaing Date
Voluntary accderated light duty vehicle retirement regulations 2/21/02
Establishesstandardsfor avoluntary accelerated retirement program. 11/18/02EO
Resdential burning
Adopted a measure to reduce emissions of toxic air contaminarts from outdoor residentia waste burning 2/21/02
by eliminaing theuse of burn barels and the outdoor burning of residertial waste materials other than 12/18/02 EO
natural vegetation.

California motor vehicle service information rule

Adopted regulationsto require light- and medium-duty vehicle manufacturersto offer for sale emisson- 12/13/01
relatedservice information and dagnostic tools to independent service facilitiesand aftermarket parts 7/31/02 EO
manufacturers.

Vapor recovery regulation amendments 11/15/01
Adopted amerdmerts to expand theli st of specifi ed defects requiring equipment toberemoved from 9127102 EO
service.

Distributed gener ation guidelinesand regulations

Adopted regulations recuiring the pemmitting by ARB of distributedgeneration sourcesthat are exempt 11/15/01
from air district permitting and gpproved guidelinesfor use by air districts in pemitting non-exempt units. 7/23/02 EO
Low emission vehicleregulations (LEV II)

Approved amendmentsto apply PM emissgon limits to al newgasoline vehicles, extendgasoline PZEV 11/15/01
emisson limits to all fuel types, and streamlinethe marufacturer certification process. 8/6/02EO

|Gasoline vapor rewvery systems test methods and compliance procedures 10/25/01
Adopted amendments to add test methods for newtechnology components, streamlinetest methodsfor

S i e 7/9/02 EO
liguid removal ecquipment, ard** *.
Heaw-duty diesel trucks
Adopted amerdmerts to emissions stardards to harmonize with EPA regulations for 2007 and 10/25/01
subsequent model yearnew heavy-duty diesel ergines.
Automotive coatings
Adopted Air Toxic Control Measurewhich prohibits the sale and use in Cdlifo rnia of automotive 9/20/01
coatings that contain hexavalent chromium or cadmium. 9/2/02EO
Inboar d and sterndrive marine engines 216/01.
Lower emission standardsfor 2003 and subsequent model yearinboard and sterndrive gasoline-powered 6/6/02 EO
enginesin recreational marinevessls.
Asbestos from construction, grading, quarrying, and surface mining
Adoptedan Airborne Toxic Control Measurefor construction, grading, quarrying, and surface mining
operationsrequiring dust mitigation for construction and grading operations, road construction and 7/26/01
. B . . S . 6/7/02 EO
maintenance activities, and quarriesand surface mines to minimize emissions of asbestos-laden dust.
Zer o emission vehicle infrastr ucture and standar dization of electric vehicle char ging equipment
Adopted amerdmerts to the ZEV regulation to alterthe method of quantifying production volumesat 6/28/01
l.joi nt-ownedfaciliti es and to add specifi cations for standardized charging equipment. 5/10/02 EO
Pollutant transport designation
Adopted amerdments to add two trarsport couwplesto thelist of air basinsin which upwind aress are 4/26/01
requiredto adgt permitti ng thresholds no less stringent thanthose adopted in downwind areas.
Zer 0 enission vehicle regulation amendments
Adopted amerdmernts to redwe the numbersof ZEVs requiredin futureyears, add a PZEV category and 1/25/01
grant partial ZEV credit, modify the ZEV rarge credit, allow hybrid-electric vehicles patid ZEV credit, 12/7/01 EO
grant ZEV credit to advanced technology vehicles, and grant patial ZEV credit for several other minor 4/12/02 EO
newprogams.
Heavyduty diesel enginessupplemental test procedures
Approved amendmentsto extend "Not-To-Exceed" and EURO Il supplemental test procedure 12/7/00
requiremernts through 2007 whenfederal requirementswill include these tests.

|Board Action Hearing Date
Light and medium duty low emission vehicle alignment with federal sandards 17/
Approved amendmentsthat require light and medium duty vehicles sold in Californiato meet the more 1 212 7/70?)OEO
restrictive of stateor federal emission standards.
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Exhaust emission standar dsfor_ heavydut)_/ gas er]gi nes _ _ 12/7/00

Adopted amerdmerts that establi sh 2005 emisgon limits for heavy duty gaserngines that are equivalent to
fecral limits. 12/27/00EO
CaRFG Phase 3 amendments 11/16/00
Approved amendmentsto regulatethe replacement of MTBE in gasolinewith ethanal. 4/25/01 EO

ICaRFG Phase 3 test methods 11/16/00
Approvedamendmentsto gasolinetest procedures to quantify the olefin content and gasoline digtillation 7/11/01 EO
temperatues. 8/28/01 EO
Antiper spirant and deodorant regulations 10/26/00
Adopted amendments to relax a 0% V OC limit to 40% VOC limit for aercsol antiperspirants.

Diesel risk reduction plan
Adoptedplanto reduce toxic particulatefrom diesel engines through retrofitson existing engines, tighter 9/28/00
stardards for new engines, and cleanerdiesel fuel.

IConditi onal rice straw bur ning regulations
Adopted regulationsto limit rice strawbuming to fieldswith demonstrateddisesse rates reducing 9/28/00
production by morethan5 percent.

/Asbesios from unpavedroads
Tighteredan existing Air Toxic Control Measure to prohibit the use of rock containing morethan0.25% 7/20/00
asbestos on unsurfaced roads.

Aerosol Coatings
Approvedamendmentsto replace massbasedVOC limits with reactivity-based limits, add atable of 6/22/00
Maximum Incremental Reactivity values, add limits for polyolefin adhesion promoters, prohibit use of 5/1/01EO
cerfain toxic solvents, and make other minor charges.

Consumer products aer osol adhesives

Adopted amerdmerts to delete a 25% VOC limit by 2002, add newV OC limits for six categories of 3 /if/giog o

adhesives, prohibit the use of toxic solvents, and add newlabeling andreporting requirements.

Automative car e products

ApprovedanAir Toxic Control Measureto eliminateuse of perchloroethylene, methylene chloride, ad 2 /;'é 2/81 Ogo

trichloroethylene in auomotive products such as brake cleanes and degeasers.

Enhanced vapor recvery eme gency regulation

Adopted a four-year tam for equipment certifications. 5/22/01 EO

Enhancedvapor recvery

Adopted amendments to recuire the addition of components to reduce spills and leakage, algpt to 3/23/00

onbaard vapor recovery systems, and continuously monitor systemoperaton and report equipment leaks 7/25/01 EO

immediately.

Agricultural burning snoke management

Adoptedamendments to add margina burn daydesignations, require day-specific burn 3/23/00
o _ . . 1/22/01 EO

auhorizations by districts, and smoke management plars for larger presaibed burn projects.

[Urban transit buses 1/27/00
Adopteda public transit bus fleet rule and emisgons standards for newurban busesthat mandates a lower 2/24/00
fleetaverage NOx emisson limit, PM retrofits, lower sulfur fuel use, and purchase of specified 11/22/00EO
percentagesof zero emission buses in future yeas. 5/29/01 EO
Small Off-Road (diesel) Equipment (SORE)

Adopted amendments to conform with newfedeal requirementsfor lower and ergine power-specific 1/28/00
emisdon limits, and for the aeraging, banking, and trading of emissions among SORE manufacturers.
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http://www.arb.ca.gov/regact/bus/bus.htm
http://www.arb.ca.gov/regact/ciengine/ciengine.htm

IBoard Action Heaing Date
CaRFG Phase 3 M TBE phase out
Adopted regulations to enable refiners to produce gasoline without MTBE while preserving the emissons 12/9/99
benefits of Phase 2 cleaner burning gasoline. 6/16/00 EO
IConsumer productsi mid-term measuresl|
Adopted a regulation which addsemisson limits for 2 newcategoriesand tightens emisson li mits for 15 10/28/99
cet;eqories of corsumer products.
Portable fuel cans
Adoptedaregulation requiring thatnewportable fuel containers, usedto refuel lawn and garden 9/23/99
equipment, motorcycles, and watercraft, bespill-proof beginningin 200L. 7/600EO
IClean fuelsat service stations
Adopted amendments resdnding requiremerts applicable to SCAB in 194-1995, modifying the formula
for triggering requrements, and allowing the Executive Offi cer tomake adustmentsto the numbersof 7122199
sewvice stationsrequiredto provide cleanfuels.
Gagoline vapor recovery - 6/24/99
Adopted amendmerts to certification and test methods.
Refor mulated gasoline oxygenate
Adopted amerdments resdnding the requirement for wintertime oxygenatein gasolinesold in the Lake 6/24/99
Tahoe Air Basin and requiring the statenide labeling of pumps dispensing gasoline containing M TBE.
M arine pleasur ecr aft 12/11/98
Adopted regulationsto control emissions from spark-ignition marine engines, specifi cally, outboard 2/17/00 EO
marine ergines and personal watecraft. 6/14/00 EO
Voluntary accderated light duty vehicle retirement 12/10/98
Adopted regulation setting standards for voluntary acceleratedretirement program. 10/22/99EO
JOff-highway rea eational vehiclesand engines 12/10/98
Approvedamendmentsto allow non-complying vehiclesto operatein certain seasansand in certain ORV- 10/22/99EO
designatedareas.
On-road motor cycles _ o o 12/10/98
Amerded on-road motorcycle regulations, to lower thetailpipe emission standards for ROG andNOx.
[Portable equipment registration program (PERP)
Approvedamendmentsto exclude non-dredging equipment operatingin OCS aeasand equipment
emitti ng hazardous pollutants, include NSP SPart OOO rock crushers, require SCR amisgon li mits and 12/10/98
onshoreemission offsetsfrom dredging ecuipment operating in OCS akeas, set catalyst emission limits
for gasoline engines, and relieve certain retrofitted engines from periodic source testing.
Liquid petroleum gas motor _fuel speciﬁcatio_ns_ o _ 12/11/98
Approved amendment resdanding 5% propenelimit and extendng 10% li mit indefinitely.
Refor mulated gasoline
Approvedamendmentsto rescind the RVP exemption for fuel with 10% etharol and allow for oxygen 12/11/98
contentsup to 3.7% if the Predictive Model weighted emisgonsto not exceedorigina standards.
Consumer products
Adopted amerdments to add newV OC test methods, to modify Method310 to quartify
low vaporpresaure VOC (LVP-VOC) congtituents, andto exempt LVP-VOC fromVVOC 11/19/98
content limits
[Consumer products
Approvedamendmentsto extend the 1999 VOC compliance deallinefor severd aerosol coatings,
antiperspirantsand deodorants, and other consumer products categories to 2002, to exempt methyl acetate 11/19/98
from the VOC ddfinition, and make other minor changes.
L ow-emission vehicle program (LEV II)
Adoptedregulations adding exhaust emisson standards for most sport utility vehicles, pick-up trucks and 11/5/98
mini-vans, lowering tailpipe standards for cars, furtherreducing evaporative emission standards, and 9/17/99 EO

providing additional meansfor gereratng zero-emission vehicle credits.

IBoard Action

Hearing Date

Off-road engine after mar ket parts 11/19/98

Approvedimplementation of anewprogram to test and certify aftermarket partsin gasolineanddiesel, 10/1/99 EO

light-duty through heavy duty, enginesusedin off-road vehiclesand equipment. 7/18/00 EO
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http://www.arb.ca.gov/regact/cbg/cbg.htm
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Off-road gark igniti on engines
Adopted newemission standardsfor small and large spark ignition enginesfor off-road equipment, a 022/
newergine certification program, anin-use compliance testing program, and a three-year phase-in for 1022/98
largeLSl.
Gasoline deposit control additi ves
Adopted amerdmerts to decertify pre-RFG additives, tightentheinlet valve deposit li mits, add a 9/24/98
combustion chamber deposit li mit, and modify thetest procedures to align with the characteristics of 4/599 EO
reformulated gasoline formulations.
Stationary sour cetest methods 8/27/98
Adopted amendmerts to stationarysaurce test methods to align betterwith federal methods. 7/2/99 EO
Locomotive M OA for South Coast
Memorandum of agreement (MOA) signedby ARB, U.S.EPA and magor railroadsto concentrateclearer 7/2/98
locomotivesin the South Coast by 2010 and fulfill 1994 0zone SIP commitment.
Gagoline vapor recovery
Adoptedamendments to certification and test methodsto add methodsfor ontoard refueling vapor 5/21/98
recovery, airport refuelers, and underground tank interconnections, and make minor changesto existing 8/27/98
methods.
Refor mulated gasoline
Approvedamendmentsto rescind the wintertime oxygenate requirement, alow for sulfur content 8/27/98
averaging, and make other minor technical amendments.
Ethylene oxide sterili zers
Adoptedamendments to the ATCM to streamline saurce testing requirements, add EtO limits in water 5/21/98
effluent from control devices, andmake other minor changes.
Chrome platers
Adoptedamendments to ATCM to hamonize with requirements of federal NESHAP standards for 5/21/98
chrome plating and chromic acid anodizing facilit ies.
On-road heavy-duty vehicles
Approvedamendmentsto align on-road heavy duty vehicle engine emisson stardards with EPA's 2004 4/23/98
standards and align certification, testing, maintenance, and durability requirementswith those of 2/26/99 EO
U.S.EPA
Small off-road engines(SORE)
Approvedamendmentsto grant aone-year delay in implementaion, relaxation of emissions stardards 126/
for non-handheld engines, emissions durability requirements, averaging/barking/trading, hammonization 3/26/98
with thefedera diesel engineregulation, and modifi cationsto the production line testing requirements.

[Heavyduty vehicle smoke inspection program 12/11/97
Adopted amendments to require annual smoke testing, set opacity limits, and exempt new vehiclesfrom

X . 3/2/98 EO

testing for thefirst four yeas.
Consumer products (hair spray credit program)
Adopted standards for thegranting of tradable emisson reduction credits achievedby sales of hairspray 11/13/97
products having VOC contents less thanreguired limits.
Light-duty vehicle off-cycle emissions
Adopted stanchrds to control excess emissions from aggressive driving and air conditioner use in light 7/24/97
duty vehiclesand added two light duty vehicle test methods for certification of newvehicles under these 3/19/98 EO
stardards.
Consumer products
Adopted amerdmerts to add VOC limits to 18 categories of consumer products usedin residential and 7124197
industrial cleaning, automobile mainterance, and commercial poisons.
Enhanced evapor ative emissons standar ds
Adopted amendmerts extendng the compliance datefor ultra-small volume vehicle manufacturersby one 5/22/97
year.

|Board Action Hearing Date
Emission reduction credit program
Adopted stanchrds for District establishment of ERC prograns including certification, banking, use 5/22/97
limitation, and reporting requirements.
Lead as atoxic air contaminant 4/24/97
Adopted anamendment to designateinorgaric lead asatoxic air contaminant.
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Iconsumer products (hair spray)
Adoptedamerdmertsto (1) delay a Jaruary1, 1998, compliance deadlineto June 1, 1999, (2) require
progress plansfrom manufacturers, and (3) authorize the Executive Offi cer torequire VOC mitigaion 3fz1i97
whengrarting variancesfrom the June 1, 1999 deadline.
Portable engine registration program (PERP)
Adopted stanchrds for (1) the permitting of portale engines by ARB and (2) District recognition and 3/27/97
enforcement of pemits.
Liquefied petroleum gas
Adopted amerdmerts to extend the compliance deadline from January 1, 1997, to Janwary 1, 1999, for 3/27/97
the 5% propenelimit in liquefied petroleum gasusedin motor vehicles.
[Onboard diagnostics, phasell
Adopted amendments to extend the phase-in of enhanced catalyst monitoring, modify misfire
detection requirement, add PVC systemand themostat monitoring requirements, and require 1211296
marufacturers to sell diagnostic tools and service information to repair shops.
IConsumer products
Adoptedamendments to delay 25% V OC compliance datefor agosol adtesives, clarify portions of the
regulation, exempt pechloroethylenefromVOC definition, extendthe sdll-throuch time to threeyears, 1/21/96
and add perchloroethylenereporting requirements.
Consumer products (test method) _ _ 1121/96
Adopted anamendment to add Method310 for thetesting of VOC content in consumer products.
Pollutant transport designation
Adopted amerdmerts to modify trarsport couples from the Broader Sacramento areaand add couplesto 11/21/96
thenemy formed Mojave Desert and Salton SeaAir Basins.
Diesel fuel certificati on test methods 10/24/96
Approved amendments specifying thetest methods usedfor quantifying the constituents of diesel fuel. 6/4/97 EO
Wintertime requirements for utili ty engines& off-highway vehicles
Optional hydrocarbon and NOx stardards for snow throwersand 9/26/96
ice augers, raising CO standard for specialty vehicles under 25hp.
Large off-road diesl Statement of Principles
National agreement betweenARB, U.S. EPA, and engine manufacturers to reduce emissionsfrom 9/13/96
heavy-duty off-road diesel equipment fouryearsearier thanexpected in the 1994 SIP for ozone.
Regulatory improvement initiati ve
Resdnded two regulations relating to fuel testing in response to Executive OrderW-127-95. 5/30/96
Zer 0 enission vehicles
Adopted amerdmerts to i minatezero emisson vehicle quotas betveen 1998 and 2002, and approved 3/28/96
MOUs with seven automobile manufacturersto acceleraterel ease of lower emisson "49 state” vehicles. 7124196 EO
CaRFG variancerequirements 1/25/96
Approvedamendmentsto add a pergalon fee on non-compliant gasoline covered by a variance and to 2/5/96 EO
made administrative charges in variance processng and extersion. 4/2/96 EO
Utili ty and lawn and gar den equipment engines
Adopted anamendment to relax the CO stardard from 300 to 350 ppm for Class | and Il utility engines. 1/25/96
National seaurity exenption of milita ry tactical vehicles
Such vehicleswould not berequired to adhereto exhatst emisson stadards. 12/14/95
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IBoard Action Heaing Date
|CaRFG regulation amendments
Approvedamendmentsto allow for downstream additi on of oxygenaesand exparsion of compliance 12/14/95
optionsfor gasolineformulation.

Required additi ves in gasoli ne (deposit contr ol additi ve9
Tems, definitions, reporting requirements, and testproceduresfor compliance are to be clarifi ed. 11/16/95
CaRFG testmethod amendments

Approved amendmentsto designatenewtest methods for benzene, aramatic hydrocarbon, defin, and

sulfur content of gasoline. 1026/95
Motor vehicle inspection and maintenance program 10/19/95
Handled by BAR. by BAR

Antiper spirants and deodorants, mnsumer products, and aer osol coating products

Ethanol exemption for all products, modifi cations to aerosol special requirements, modifi cations 9/28/95

for regulatory language consistency, madifi cations to VOC ddfinition.

Low emission vehicle (LEV lll) sta ndards
Reactivity adjustment factors, introduction of medium-duty ULEV's, window labels, and certification 9/28/95
recuirementsand test procedures for LEVSs.
M edium- and heavy-duty gasdine trucks
Expedtedintroduction of ultra-low emisson medium-duty vehicles and lower NOx emisgon standards 9/1/95
for heavy-duty gasdine trucks to fulfill a 1994 ozone SIP commitment.

Retr ofit emission standar ds: all vehicle classesto beincluded in the altematedurability test plan, kit
manufacturers to be alowedtwo yearsto vaidatedeterioration factors under thetest plan, updateretrofit 7127/95
proceduresallowing manufacturersto disable specific OBDsif justified by law.
Gasoline vapor reavery systems

Adoptsrevised certificationand test procedures. 6/29/95
[Onboard refueling vapor recvery standar ds 6/29/1995
1998 and subseaient MY engine cars, LD trucks and MD trucks less than 8500 GVWR. 4/24/96 EO
[Heavyduty vehicle exhaust emission standardsfor NOx

Amerdmentsto standardsand test procedures for 1985 and subsequent MY HD engines, anerdmerts to 6/29/95

Jemisson control lakels, amendmentsto Useful Life definition and HD engines and in-use vehicle recalls.
Aerosol coatingsregulation

Adopted regulation to meetCalifo rnia Clean Air Act requirements and a 1994 ozone SIP commitment. 3/23/95
Periodic smoke ingpection program
Delays start of PSIP froml995 to 1996.

Onboard diagnostics phasell
Amendmentsto clarify regulationlanguaye, ensure maximum effectiveness and address manufacturer 12/8/94
concernsregarding implementation.

Alternative control plan (ACP) for consumer products
A voluntary, market-based V OC emissions cap upon agrouping of consumer products, flexible by

12/8/94

9/22/94
meanufacturer thatwill minimize overall costs of emisson reduction methodsand programs.
Diesel fuel certificati on: newspecifi cationsfor diesel engine certification fuel, anended oxygen
specifi cation for CNG certification fuel, and amended commercial motor vehicle liquefied peroleum gas 9/22/94
regulations.
Utili ty and lawn and gar den equipment (UGLE) engines
Modifi cation to emisson test procedures, ECLSs, defects waranty, quality-audit testing, and newengine 7/28/94
compliance testing.
Evapor ative emissions standar ds and test procedures
Adopted evaporative emissions stardards for medium-duty vehicles. 2/10/94
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IBoard Action Heaing Date
|off-road rea eational vehicles
Adopted emission control reguationsfor off-road motorcycles, al-terrain vehicles, go-karts, golf carts, 1/1/94
and specialty vehicles.
[Perchloroethylene from dry cleaners 10/1/93
Adopted measure to control perchloroethylene emissonsfrom dry cleaiing operations.
\Wintertime oxygenate program
Amendmentsto the control time period for SanLuis Obispo County, exemption for small retailers 9/993
bordering Nevada, texibility in gasdineddliverytime, calibration of ethand blending equipment, gasoling
oxygencontent test method.
Onboard diagnostic phasell 7/993
Urban transit buses
Amerded regulation to tightenstateNOx andparticulate matter (FM) standads for urban transit buses 6/10/93
beyond federal standardsbeginningin 1996.
1-year implementation delay in emission standar ds for utili ty engines 4/8/93
Non-ferr ous metal melting
Adopted Air Toxic Control Measure for emissions of cadmium, arsenic, and nickel from non-ferrous 1/1/93
metal melting operations.
Certificati onsrequirements for low emisson passenger car s, light-duty trucks & medium duty 1/14/93
vehicles
Airbornetoxic control measue for emissions of toxic metalsfrom non-ferr ous metal melting 12/10/92
|Periodic selfinspection program
Implemented statelaw establishing a periodic smoke self-inspection program for fleetsoperaing heavy- 12/10/92
duty diesel-powered vehicles.
Notice of general public interest for consumer products 11/30/92
Substitute fuel or cleanfuel incor por ated test procedur es 11/12/92
INew vehicle testing using CaRFG Phase?2 gasoline
Approvedamendmentsto require the use of CaRFG Phase 2 gasolinein the certification of exhaust 8/13/92
emissions in newvehicle testing.
Standar ds and test proceduresfor alternative fud retr ofit systems 5/14/92
Alternative motor vehicle fuel certificati on fuel gpecification 3/12/92
Heaw-duty off-road diesel engnes
Adoptedthe fir st exhawst emission standardsand test procedures for heavy-duty off-road diesel ergines 1/9/92
beginningin 1996.
Consumer Products - Tier Il
Adopted Tier |l of regulationsto reduce emissions from consumer products. 1/9/92
Wintertime oxygen @mntent of gasoline
Adopted regulation requiring the addition of oxygenates to gasolineduring winter tosatisfy federal Clean 12/1/91
Air Act mandates for CO nonattainment agas.
|CaRFG Phase 2
Adopted CaRFG phase 2 specifi cationsincluding lowering vapor pressure, reducing the sufur, olefin, 1Y1/91
aromatic, and benzene content, and requiring the yearround addition of oxygenates to achieve reductions
in ROG, NOx, CO, oxides of sulfur (SOx) andtoxics.
Low emissions vehiclesamendments revising reactivity adjust factor (RAF) provisions and adopting 11/14/91
a RAF for M85 transitional low emissin vehicles
Onboar d diagnostic, phasell 11/12/91
Onboard diagnosticsfor Iight-duty trucks and light & medum-duty motor vehicles 9/12/91
Utili ty and lawn & gar den equipment
Adoptedfir st off-road mobile source controls underthe California Clean Air Act regulating utility, lawn 12/1/90
andgarden equipment.
Control for abrasive blasting 11/8/90
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IBoard Action

Heaing Date

Roadside smoke inspections of heaw-duty vehicles
Adopted regulationsimplemerting statelawrequiring aroadside smoke inspection program for heavy-
duty vehicles.

11/8/90

Consumer Products Tier |
Adopted Tier | of standardsto reduce emissions from consumer products.

10/11/90

CaRFG Phasel
Adopted CaRFG Phase | reformulated gasolineregulationsto phase-out leaded gasdine, reduce vapor
pressure, and require deposit control additives.

9/1/90

JL ow-emission vehicle (LEV) and clean fuels

Adoptedthe landmark LEV/cleanfuel regulationswhich called for thegradua introduction of clearer
carsin Cdlifornia. Theregulationsalso provided a mecharism to emsurethe avail ability of dternative
fuels whena certain numberof alternative fuel vehicles aresold.

9/1/90

Evapor ative emissions from vehicles
Modified test procedure to include high temperatures (up to 105 F) and ensurethat evaporative emisson
control systems function properly on hot days.

8/990

Dioxins from medical wade incinerators
Adopted Airborne Toxic Control Measureto reduce dioxin emissons from medical waste incineraors.

7/1/90

ICA Clean Air Act guidancefor per mitti ng
Approved Cdifornia Clean Air Act pemitting program guidarce for newandmodified statonarysources
in non-attainmentreas.

7/1/90

Consumer products BAAQM D

6/14/90

M edium duty vehicle emission standar ds
Adopted threenew categoriesof low emisson MDV's, required minimum percentagesof production,
and established production credit and trading.

6/14/90

M edium-duty vehicles

Amerded test proceduresfor medium-duty vehicles to recuire whole-vehicle testing instead of engine
testing. This modification allowed erfiorcement of medium-duty vehicle standards through testing and
recall.

6/14/90

Ethylene oxide sterili zers
Adopted Airborne Toxic Control Measure to reduce ethylene oxide emisgonsfrom sterilizers and aerdors

5/10/90

Asbesisin se pentinerock
Adopted Airborne Toxic Control Measure for asbestos-containing serpentinerock in surfacing
applications.

4/1/90

Certificati on procedurefor after market parts

2/8/90

Antiper spirants and deodor ants
Adoptedfir st consumer products regulation, setting standards for antiperspirants and deodbrarts.

11/1/89

Resiential woodstoves
Approved swggested control measure for thecontrol of emissionsfrom residential wood combustion.

11/1/89

On-Board Diagnastic Systemsl|

Adopted regulationsto implement the second phase of ontboard diagrostic requirements which aert
drivers of cars, light-trucks andmedium-duty vehicles whenthe emission control systemis not
functioning properly.

9/1/89

Carsand light-duty trucks
Adopted regulationsto reduce ROG andCO emissons from carsand light trucks by 35 percent.

6/1/89

Ar chitectur al coatings
Approved a suggested control measure to reduce ROG emissions from architectural coatings.

5/1/89

Chrome from coding towers
Adopted Airborne Toxic Control Measureto reduce hexavalent chromium emissons from cooling towers.

3/1/89
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IBoard Action

Heaing Date

Refor mulated Diesel Fuel
Adopted regulatonsrequiring the use of cleandiesel fuel with lower sulfur and aromatic hydrocarbons
b_eginni ng in 1993.

11/1/88

Vehicle Recall

Adopted regulatonsimplemerting arecal programwhich requiresauto manufacturersto recall and fix
vehicles with inadequateemission control systems (V ehicles areidentifi ed through in-use testing
conducted by the ARB).

9/1/88

Suggested control measure for oil sumps
Approved a suggested control measure to reduce emissons from sumps used in oil production operations.

8/1/88

Chrome platers
Adopted Airborne Toxic Control Measureto reduce emissions of hexavalent chromium emissonsfrom
chrome plating and chromic acid anodizing facilit ies.

2/1/88

Suggested control measurefor bailers
Approved swygested control measureto reduce NOx emissonsfrom industrial, institutional, and
commercial boilers, steam gereréors and process heateass.

9/1/87

Benzene from service stations
Adopted Airborne Toxic Control Measureto reduce berzene emisgonsfrom retdl gasolineservice
stations (Al so known asPhase Il vapor recovery).

7/1/87

Agricultural burning guidelines
Amerded existing guidelinesto add provisions addressng wildland vegetaton management.

11/1/86

Heaw-duty vehicle certification
Amenrded certification of heavy-duty diesel and gasoline-powered ergines and vehicles to align with
federal standards.

4/1/86

Carsand light-duty trucks
Adopted regulations redicing NOx emissons from passenger carsand light-duty trucks by 40 percent.

4/1/86

Sulfur in diesel fuel
Removed exemption for small volume diesel fud refiners.

6/1/85

On-Board Diagnostics|
Adopted regulations requiring the use of on-board diagnostic systems on gasoline-powered vehiclesto
aert thedriver when theemisgon control systemis not functioning properly.

4/1/85

Suggested control measure for wood coatings
Approved a suggested control measure to reduce emissons from wood furniture and cabinet coating
operations.

3/1/85

Suggested control measurefor resinmanufacturing
Approved a suggested control measure to reduce ROG emissions from resin manufacturing.

1/1/85
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CARB Analyses of Key Mobile Source Regulations & Programs
Providing Emission Reductions

l. INTRODUCTION

Given the severity of Californiads air qual.
emission reductions, the Air Resources Board (ARB) has implemented the most stringent

mobile source emissions control program in the nationBAR c ompr ehensi ve pr
relies on four fundamental approaches:

1 stringent emissions standards that minimize emissions from new vehicles and
equipment;

1 in-use programs that target the existing fleet and require the use of the cleanest

vehicles and emigmns control technologies;

cleaner fuels that minimize emissions during combustion; and,

incentive programs that remove older, dirtier vehicles and equipment and pay for

early adoption of the cleanest available technologies.

T
T

This multifaceted approadhmas spurred the development of increasingly cleaner

technologies and fuels and achieved significant emission reductions across all mobile

source sectors that go far beyond national programs or programs in other states. These

efforts extend back to the firmobile source regulations adopted in the 1960s, and

pre-date the federal Clean Air Act Amendments (Act) of 1970, which established the

basic national framework for controlling air pollution. In recognition of the pioneering

nature of ARABt@previdesfCélifonnia wigue autherity to regulate mobile

sources more stringently than the federal government by providing a waiver of

preemption for its new vehicle emission standards under Section 209(b). This waiver

provision preserves a pivotal edlor California in the control of emissions from new

motor vehicles, recognizing that California serves as a laboratory for setting motor

vehicle emission standards. Since then, the ARB has consistently sought and obtained

waivers and authorizationsfort s new motor vehicle regul ati ol
progressively strengthening standards as technology advances, coupled with the waiver
process requirements, ensures that Californi
the nation. A list of regakory actions ARB has taken since 1985 is provided at the end

of this analysis to highlight the scope of A
emissions.

Recently, ARB adopted numerous regulations aimed at reducing exposure to diesel
particulate matter ahoxides of nitrogen, from freight transport sources like heavy duty
diesel trucks, transportation sources like passenger cars and buses;raad séfurces

like large construction equipment. Phased implementation of these regulations will
produce incrasing emission reduction benefits from now until 2024 and beyond, as the
regulated fleets are retrofitted, and as older and dirtier portions of the fleets are replaced
with newer and cleaner models at an accelerated pace.
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Further, ARB and the Sacramemon-attainment Area district staff work closely on
identifying and distributing incentive funds to accelerate cleanup of engines. Key
incentive programs includefhe Carl Moyer Program; the Goods Movement Program;
the LowerEmission School Bus Prograimd the Air Quality Improvement Program
(AQIP). These incentivbased programs work in tandem with regulations to accelerate
deployment of cleaner technology.

Il.
FUEL

A.

Emission Reduction

LIGHT -DUTY VEHICLES, EMISSIONS STANDARDS, AND CLEAN

Figure 1 illustrates the trend in NOx emissions from hdnty vehicles and key
programs contributing to those reductions. As a result of these effortsjlightehicle
emissions in the WNNA have been reduced significantly since 1990 and will cottinue

go down

through

2024 due to

t-dutg mdbienef i t s of

source program. From today, ligthtity vehicle NOx emissions are reduced by about 60
percent in 2024. Key lighlduty programs include Advanced Clean Cars;Board
Diagrostics, Reformulated Gasoline, Incentive Programs, and the Enhanced Smog Check

Program.
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Figure 1: Key Programs to Reduce LightDuty NOx Emissions

Since

set t i n gnotorkiediclenreahbiust@migsion sfandards in 1966 that led

to the firstpollution controls, California has dramatically tightened emission standards

forlightd ut vy

vehi

cl es. Through

ARB meam@ntl ati ons,

less than their predecessors did thirty years ago. In 1970, ARB required auto
manufactures to meet the first standards to control NOx emissions along with
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hydrocarbon emissionslhe simultaneous control of emissions from motor vehicles and

fuels led to the use of cleareurning reformulated gasoline (RFG) that has removed the
emissionsequal ent of 3.5 mill i on vSnbeiABRBfess f r om Ca
adopted it in 1990, the Low Emission Vehicle Program (LEV and LEV Il) and-Zero

Emission Vehicle (ZEV) Program have resulted in the production and sales of hundreds

of thousands of zeremission vehicles (ZEVs) in California.

B. Advanced Clean Cars

ARBOs groundbreaking Advanced Clean Cars (AC
generation of emission reductions in California, askering in a new zero emission

passenger transportation system. The success of these programs is evident: California is

the worldbés | argest mar ket for Zero Emissi on
available today, and a wide variety are now alééat lower price points, attracting new

consumers. As of January 2015, Californians drive 40 percent of all ZEVs on the road in

the United States, while the U.S. makes up about half of the world market. This

movement towards commercialization ofadvwant cl ean cars has occurr
ZEV regulation, part of ACC, which affects passenger cars anddighttrucks.

ARB6s ACC Program, approved in January 2012,
of regulations that although separate in cdnsction- are related in terms of the synergy

developed to address both ambient air quality needs and climate change. The ACC

program combines the control of smog, soot causing pollutants and greenhouse gas

emissions into a single coordinated packagegfiirements for model years 2015

through 2025. The program assures the development of environmentally superior cars

that will continue to deliver the performancsility, and safety vehicle owners have

come to expect.

The ACC program approved by ARB January 2012 also included amendments

affecting the current ZEV regulation through the 2017 model year in order to enable
manufacturers to successfully meet 2018 and subsequent model year requirements.
These ZEV amendments are intended to achieve cocrahzation through simplifying

the regulation and pushing technology to higher volume production in order to achieve
cost reductions. The ACC Program benefits will increase over time as new cleaner cars
enter the fleet displacing older and dirtier védsc

C. On Board Diagnostics

California's first OBD regulation required manufacturers to monitor some of the emission
control components on vehicles starting with the 1988 model year. In 1989, ARB
adopted OBD II, which required 1996 and subsequenemgshr passenger cars, light

duty trucks, and mediwduty vehicles and engines to be equipped with second

generation OBD systems. OBD systems are des
emission control systems or other emisgielated computecontrolledcomponents are
mal functioning, causing emissions to be el ey

specifications. ARB subsequently strengthened OBD Il requirements and added OBD II
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specific enforcement requirements for 2004 and subsequent model yeagpasses,
light-duty trucks, and mediwduty vehicles and engines.

D. Reformulated Gasoline

Since 1996, ARB has been regulating the formulation of gasoline resulting in California
gasoline being the cl ean e-sutninggasolinemegulatioa r | d . C
is one of the cornerstones of the Stateods ef
Reformulated gasoline is fuel that meets specifications and requirements established by

ARB. The specifications reduced motor vehicle toxigalbout 40 percent and reactive

organic gases by about 15 percent. The results from cleaning up fuel can have an

immediate impact as soon as it is sold in the State. Vehicle manufacturers design low

emission emission vehicle to take full advantage afraéeburning gasoline properties.

E. Incentive Programs

There are a number of different incentive programs focusing ordigltvehicles that
produce extra emission reductions beyond traditional regulations. The incentive
programs work in two ways, eauraging the retirement of dirty older cars and
encouraging the purchase of a cleaner vehicle.

Voluntary accelerated vehicle retirement or
incentives to vehicle owners to retire older, more polluting vehicles.pUitpmse of

these programs is to reduce fleet emissions by accelerating the turnover of the existing

fleet and subsequent replacement with newer, cleaner vehicles. Both State and local

vehicle retirement programs are available.

Cal i f or ni a Oide retirerhent progaam ys admenistered by the Bureau of
Automotive Repair (BAR) and provides $1,000 per vehicle and $1,500 feintawne
consumers for unwanted vehicles that have either failed or passed their last Smog Check
Test and that meet certainggbility guidelines. This program is referred to as the
Consumer Assistance Program.

The Enhanced Fleet Modernization Program (EFMP) was approved by th&8AB

|l egi sl ation to augment the Stateds existing
$30million is available annually through 2015 to fund the EFMP via a $1 increase in

vehicle registration fees. ARB developed the program in consultation with BAR. The

program is jointly administered by both BAR for vehicle retirement, and local air district

for vehicle replacement.

Other programs, in addition to vehicle retirement programs, help to clean up the
light-duty fleet. The AQIP, established by ARS8, is an ARB voluntary incentive

program to fund clean vehicle and equipment projects. The @lglsinle Rebate Project
(CVRP) is one of the current projects under AQIP. CVRP, started in 2009, is designed to
accelerate widespread commercialization of &srission vehicles and plug hybrid

electric vehicles by providing consumer rebates up to $2&@artially offset the higher
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cost of these advanced technologies. The CVRP is administered statewide by the
California Center for Sustainable Energy. In Fiscal Years-2002, $26.1 million,
including $2 million provided by the California Energy Qmimssion, funded
approximately 8,000 rebates. In June 2012, the ARB allocated up-@i1$ia#fion to
the CVRP as outlined in the AQIP FY202R213 Funding Plan.

1. HEAVY -DUTY TRUCKS, EMISSION STANDARDS, AND CLEAN FUEL
A. Emission Reduction

Figure 2 ilustrates the trend in NOx emissions from heduty vehicles and key
programs contributing to those reductions. As a result of these efforts;dhagvy

vehicle emissions in the Sacramento Metropolitan-Bid@nment Area have been
reduced significantlgince 1990 and will continue to go down through 2024 due to the
benefits of ARB G&dtynabile gosirtegprogtamn gromhtedayyhgavy
duty NOx emissions are reduced by about 50 percent in 2024. Key programs include
HeavyDuty Engine Standasj] Clean Diesel Fuel, Truck and Bus Regulation and
Incentive Programs.
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Figure 2: Key Programs to Reduce He®wty Emissions

B. Heavy-Duty Engine Standards

Since 1990, heavgluty engine NOx emission standards have become dramatically more
stringent, dropping from 6 grams per brake horsepdwar (g/bhphr) in 1990 down to

the current 0.2 g/bhpr standard, which took effect in 2010. In addition to mandatory
NOx standards, there have been several generations of optional lower NOx stpntards

in place over the past 15 years. Most recently in 2015, engine manufacturers can certify
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to three optional NOx emission standards of 0.1 ghoh©.05 g/bhghr, and 0.02 g/bhp
hr (i.e., 50 percent, 75 percent, and 90 percent lower than the cuaedatory standard
of 0.2 g/bhphr). The optional standards allow local air districts and ARB to
preferentially provide incentive funding to buyers of cleaner trucks, to encourage the
development of cleaner engines.

C. Clean Diesel Fuel

Since 1993, ARB harequired that diesel fuel have a limit on the aromatic hydrocarbon
content and sulfur content of the fuel. Diesel powered vehicles account for a
disproportionate amount of the diesel particulate matter which is considered a toxic air
contaminant. In 206, ARB required a loveulfur diesel fuel to be used not only by on

road diesel vehicles but also for-offad engines. The diesel fuel regulation allows
alternative diesel formulations as long as emission reductions are equivalent to the ARB
formulation.

D. Cleaner In-Use HeavyDuty Trucks (Truck and Bus Regulation)

The Truck and Bus Regulation was first adopted in December 2008. This rule represents
a multryear effort to turn over the legacy fleet of engines and replace them with the
cleanest technoby available. In Decemb@010, ARB revised specific provisions of the
in-use heawduty truck rule, in recognition of the deep economic effects of the recession
on businesses and the corresponding decline in emissions.

Starting in 2012, the Truck arglis Regulation phases in requirements applicable to an
increasingly larger percentage of the truck and bus fleet over time, so that by 2023 nearly
all older vehicles would need to be upgraded to have exhaust emissions meeting 2010
model year engine emissi® levels. The regulation applies to nearly all diéselled

trucks and buses with a gross vehicle weight rating (GVWR) greater than 14,000 pounds
that are privately or federally owned, includingr@ad and offroad agricultural yard

goats, and privatgland publicly owned school buses. Moreover, the regulation applies

to any person, business, school district, or federal government agency that owns,
operates, leases or rents affected vehicles. The regulation also establishes requirements
for any instae or outof-state motor carrier, Califorrdaased broker, or any California
resident who directs or dispatches vehicles subject to the regulation. Finally, California
sellers of a vehicle subject to the regul ati
potential applicability to buyers of the vehicles. Approximately 170,000 businesses in
nearly all industry sectors in California, and almost a million vehicles that operate on
California roads each year are affected. Some common industry sectors thagt ope
vehicles subject to the regulation include:ifiare transportation, construction,

manufacturing, retail and wholesale trade, vehicle leasing and rental, bus lines, and
agriculture.

ARB compliance assistance and outreach activities that are kegporswof the Truck
and Bus Regulation include:
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1 The Truck Regulations Upload and Compliance Reporting System, an online
reporting tool developed and maintained by ARB staff;

T The Truck and Bus regul ationds fleet calc
owners in evaluating various compliance strategies;

i Targeted training sessions all over the State; and

1 Outof-state training sessions conducted by a contractor.

ARB staff also develops regulatory assistance tools, conducts and coordinates

compliance assiance and outreach activities, administers incentive programs, and
actively enforces the entire suite of regul a
ensuring compliance is based on a comprehensive outreach and education effort.

E. Incentive Programs

There are a number of different incentive programs focusing on {uedyyehicles that
produce extra emission reductions beyond traditional regulations. The incentive
programs encourage the purchase of a cleaner truck.

Several State and local incentiumding pools have been used historicallgnd remain

available-- to fund the accelerated turnover ofiarad heavyduty vehicles.Since 1998,

the Carl Moyer Program (Moyer Program) has provided funding for replacement, new

purchase, repower and reitaif trucks. Beginning in 2008, the Goods Movement

Emission Reduction Program funded by Proposition 1B has funded cleaner trucks for the
regiondbs transportation corridors; the final
through 2018.

The Air Quality Improvement Program has funded the Hybrid and-Eengssion Truck

and Bus Voucher Incentive Project (HVIP) since 2010, and continued Northern Sierra
Air Quality Management District participation is expected. ARB has also administered a
Truck Loan Assistance Program since 2009.

V. OFF-ROAD SOURCES, EMISSION STANDARDS, AND CLEAN FUEL
A. Emission Reduction

Off-road sources encompass equipment powered by an engine that does not operate on
the road. Sources vary from ships to lawn and gardenreguipand for example,

include sources like locomotives, aircraft, tractors, harbor craftpafl recreational

vehicles, construction equipment, forklifts, and cargo handling equipment.

Figure 3 illustrates the trend in NOx emissions fromro#d equpment and key

programs contributing to those reductions. As a result of these efforteadfemissions

in the WNNA have been reduced significantly since 1990 and will continue to go down
through 2024 due to the benefprdgmmsoFromAMRBO S an
today, offroad NOx emissions are reduced by about 25 percent in 2024. Key programs
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include OftRoad Engine Standards, Locomotive Engine Standards, Clean Diesel Fuel,
Cleaner InUse OffRoad Regulation and {dse LSI Fleet Regulation.
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Figure 3: Key Programs to Reduce OHRoad Emissions
B. Off-Road Engine Standards

The Clean Air Act preempts states, including California, from adopting requirements for
new offroad engines less than 175 HP used in farm or construction equipment.
California may adopt emission standards feuse offroad engines pursuant to Section
209(e)(2), but must receive authorization from U.S. EPA before it may enforce the
adopted standards.

The Board first approved regulations to control exhaust emisBmmssmall offroad

engines (SORE) such as lawn and garden equipment in December 1990 with amendments
in 1998 and 2003. These regulations were implemented through three tiers of
progressively more stringent exhaust emission standards that were phast@danb

1995 and 2008.

Manufacturers of forklift engines are subject to new engine standards for both diesel and
Large Spark Ignition (LSI) engines. @ffad diesel engines were first subject to engine
standards and durability requirements in 1996 wthigeemost recent Tier 4 Final emission
standards were phased in starting in 2013. Tier 4 emission standards are based on the use
of advanced aftetreatment technologies such as diesel particulate filters and selective
catalytic reduction. LSI enginesveabeen subject to new engine standards that include

both criteria pollutant and durability requirements since 2001 with the cleanest
requirements phasead starting in 2010.
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C. Locomotive Engine Standards

The Clean Air Act and the U.S. EPA natiof@omotive regulations expressly preempt

states and | ocal governments from adopting o
requirement relating to the control of emissions from new locomotives and new engines

used i n | oc &PAdnterpretedsnew efrges.indocomotives to mean

remanufactured engines, as well). U.S. EPA has approved two sets of national

locomotive emission regulations (1998 and 2008). In 1998, U.S. EPA approved the

initial set of national locomotive emission regulations. These aégok primarily

emphasized NOx reductions through Tier 0, 1, and 2 emission standards. Tier 2 NOx

emission standards reduced older uncontrolled locomotive NOx emissions by up to 60

percent, from 13.2 to 5.5 g/bhphr.

In 2008, U.S. EPA approved a secaead of national locomotive regulations. Older
locomotives upon remanufacture are required to meet more stringent particulate matter
(PM) emission standards which are about 50 percent cleaner thanZli@&viGmission
standards. U.S. EPA refers to the Ridomotive remanufacture emission standards as

Tier O+, Tier 1+, and Tier 2+. The new Tier 3 PM emission standard (0.1 g/bhphr), for
model years 2022014, is the same as the Tier 2+ remanufacture PM emission standard.
The 2008 regulations also inclutlieew Tier 4 (2015 and later model years) locomotive
NOx and PM emission standards. The U.S. EPA Tier 4 NOx and PM emission standards
further reduced emissions by approximately 95 percent from uncontrolled levels.

D. Clean Diesel Fuel

Since 1993, ARBhas required that diesel fuel have a limit on the aromatic hydrocarbon
content and sulfur content of the fuel. Diesel powered vehicles account for a
disproportionate amount of the diesel particulate matter which is considered a toxic air
contaminant. 12006, ARB required a lowulfur diesel fuel to be used not only by on

road diesel vehicles but also for-offad engines. The diesel fuel regulation allows
alternative diesel formulations as long as emission reductions are equivalent to the ARB
formulation.

E. Cleaner In-Use OffRoad Equipment (Off-Road Regulation)

The OffRoad Regulation which was first approved in 2007 and subsequently amended in
2010 in light of the impacts of the economic recession. Theseadfvehicles are used

in constructionmanufacturing, the rental industry, road maintenance, airport ground
support and landscaping. In December 2011, thdRO#d Regulation was modified to
include onroad trucks with two diesel engines.

The OffRoad Regulation will significantly reduce emsisns of diesel PM and NOx from
the over 150,000 Huse offroad diesel vehicles that operate in California. The regulation
affects dozens of vehicle types used in thousands of fleets by requiring owners to
modernize their fleets by replacing older engioe vehicles with newer, cleaner models,
retiring older vehicles or using them less often, or by applying retrofit exhaust controls.
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The OffRoad Regulation imposes idling limits on-offad diesel vehicles, requires a

written idling policy, and requigea disclosure when selling vehicles. The regulation also
requires that all vehicles be reported to ARB and labeled, restricts the addition of older
vehicles into fleets, and requires fleets to reduce their emissions by retiring, replacing, or
repoweringolder engines, or installing verified exhaust retrofits. The requirements and
compliance dates of the GfRoad Regulation vary by fleet size.

Fleets will be subject to increasingly stringent restrictions on adding older vehicles. The
regulation also sets performance requirements. While the regulation has many specific
provisions, in general by each compliance deadline, a fleet must demotisttéttéras

either met the fleet average target for that year, or has completed the Best Available
Control Technology requirements. The performance requirements of tioaxif
Regulation are phased in from January 1, 2014 through January 1, 2019.

Compgiance assistance and outreach activities in support of thR@fl Regulation

include:

1 The Diesel Offroad Online Reporting System, an online reporting tool
developed and maintained by ARB staff.

1 The Diesel Hotline (86&DIESEL), which provides the ratated public with
guestions about the regulations and access to ARB staff. Staff is able to respond
to questions in English, Spanish and Punjabi.

1 The Offroad Listserv, providing equipment owners and dealerships with timely
announcement of regulatory ctges, regulatory assistance documents, and
reminders for deadlines.

F. LSI In -Use Fleet Regulation

Forklift fleets can be subject to either the LSI fleet regulation, if fueled by gasoline or
propane, or the offoad diesel fleet regulation. Both regidat require fleets to retire,
repower, or replace highemitting equipment in order to maintain fleet average
standards. The LSI fleet regulation was originally adopted in 2007 with requirements
beginning in 2009. While the LSI fleet regulation appteforklifts, tow tractors,
sweeper/scrubbers, and airport ground support equipment, it maintains a separate fleet
average requirement specifically for forklifts. The LSI fleet regulation requires fleets
with four or more LSI forklifts to meet fleet avaye emission standards.
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Reasonably Available Control Measures Assessment for Mobile Sources
and Consumer Products

1. Overview

To fulfill the Clean Air Act (the Act) control measure requirements for ozone non

attainment areas, an assessment of control measures in the Statedntption Plan

(SIP) must be performed. For ozone faitainment areas, the control measures must be

shown to be Reasonable Available Control Measures (RACM). ARB is responsible for

measures to reduce emissions from mobile sources needed to attatidhal mmbient

air quality standards (standards) . Thi s cha
source measures meet RACM.

Given the severity of Californiads air qual:@
stringent mobile source emissions gort | program in the nation.
strategy to reduce emissions from mobile sources includes stringent emissions standards

for new vehicles, iruse programs to reduce emissions from existing vehicle and

equipment fleets, cleaner fuels that miize emissions, and incentive programs to

accelerate the penetration of the cleanest vehicles beyond that achieved by regulations

al one. Taken together, Californiads mobil e
context of ozone neattainment.

2. RACM Requirements

Subpart 1, section 172(c)(1) of the Act requires SIPs to provide for the implementation of
RACM as expeditiously as practicable. UERA has interpreted RACM to be those
emission control measures that are technologically and economicalipleeand when
considered in aggregate, would advance the attainment date by at least one year.

ARB developed its State SIP Strategy through a rstafd measure development process,

including extensive public consultation, to develop and evaluate @btenategies for

mobile source categories under ARBOGs regul at
expeditious attainment of the standard. First, ARB developed a series of technology
assessments for headyty mobile source applications and the fuelsassary to power

thent® along with ongoing review of advanced vehicle technologies for thedigyt

sector in collaboration with U.&£PA and the National Highway Traffic Safety

Administration. ARB staff then used a scenario planning tool to examimeageitude

of technology penetration necessary, as well as how quickly technologies need to be

introduced to meet attainment of the standard.

22 Technologyand Fuel assessmethtisp://www.arb.ca.gov/msprog/tech/tech.htm
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ARB staff released a discussion draft Mobile Source Stréftégypublic comment in

October 2015. This strategpecifically outlined a coordinated suite of proposed actions

to not only meet federal air quality standards, but also achieve greenhouse gas emission
reduction targets, reduce petroleum consumption, and decrease health risk from
transportation emissionyver the next 1years. ARB staff held a public workshop on
October 16, 2015 in Sacramento, and on October 22, 2015, ARB held a public Board
meeting to update the Board and solicit public comment on the Mobile Source Strategy in
Diamond Bar.

Staff contined to work with stakeholders to refine the measure concepts for
incorporation into related planning efforts including the 75 pplo@ ozone SIPs. On

May 16, 2016, ARB released an updated Mobile Source Strategy and on May 17, 2016
ARB released the proped State SIP strategy for a-d&y public comment period.

The current mobile source program and proposed measures included in the State SIP
Strategy provide attainment of the ozone standard as expeditiously as practicable and
meet RFP requirements.

3. Waiver Approvals

While the Act preempts most states from adopting emission standards and other
emissionrelated requirements for new motor vehicles and engines, it allows California to
seek a waiver or authorization from the federal preemption to enaci@nsssndards

and other emissiorelated requirements for new motor vehicles and engines, and new
and iruse offroad vehicles and engines, that are at least as protective as applicable
federal standards, except for locomotives and engines used in facaorestdiction
equipment which are less than 175 horsepower (hp).

Over the years, California has received waivers and authorizations for over 100
regulations. The most recent California standards and regulations that have received
waivers and authorizatis are Advanced Clean Cars (including ZEV and LEV llI) for
Light-Duty vehicles, and OBoard Diagnostics, Heavuty Idling, Malfunction and
Diagnostics System, {bise OfftRoad Diesel Fleets, Large Spark Ignition Fleet, Mobile
Cargo Handling Equipment féteavyDuty engines. Other Authorizations include
Off-Highway Recreational Vehicles and the Portable Equipment Registration Program.

Finally, ARB obtained an authorization from UERRA to enforce adopted emission
standards for offoad engines used inrghtrucks and twaengine sweepers. ARB
adoptedtheoff oad emi ssi on standards as part of
Diesel Particulate Matter, Oxides of Nitrogen and Other Criteria Pollutants fraiedn
HeavyDuty DieselF u e | e d \Butk aod BessRegulation). The bulk of the
regulation applies to tuse heawduty diesel ofroad motor vehicles with a gross vehicle
weight rating in excess of 14,000 pounds, which are not subject to preemption under
section 209(a) of the Act and do mequire a waiver under section 209(b).

302016 Mobile Source Stratednytp://www.arb.ca.gov/planng/sip/2016sip/2016mobsrc.htm
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4, Light- and Medium-Duty Vehicles

Light-andmediumd ut y vehicles are currently regul at e
Clean Cars program including the Ldgmission Vehicldll (LEV Ill) and Zero-

Emission VehicldZEV) programs. Other California programs such as the 2012

Governor Brown Executive Order to put 1.5 million zeraission vehicles on the road

by 2025, and Californiabdés Reformul ated Gasol
substantial and cosfffective emssion reductions from gasolip@wered vehicles.

ARB is also active in implementing programs for owners of older dirtier vehicles to retire

them early in favor of clean vehicles. The Air Quality Improvement Program (AQIP) is a

voluntary incentive prograro fund clean vehicles. The Clean Vehicle Rebate Project, a

project under AQIP, provides monetary incentives for the purchase eémession and

pugi n hybrid electric vehicles. The fAcar scr
Modernization Prograngnd Clean Vehicle Rebate Project provide monetary incentives

to replace old vehicles with zesission vehicles.

Taken together, Californiads emission standa
programs for ofroad, light, and mediurrduty vehicles rpresent all measures that are
technologically and economically feasible within California.

5. Heavy-Duty Vehicles

Cal i f or nduty gehicleremissons control program includes requirements for
increasingly tighter new engine standards and addrésse/édling, certification
procedures, ohoard diagnostics, emissions control device verification, andén
vehicles. This program is designed to achieve aroad heavyduty diesel fleet with
2010 engines emitting 98 percent less NOx and PM2.5ttheks sold in 1986.

Most recently in the ongoing efforts to go beyond federal standards and achieve further
reductions, ARB adopted the Optional Reduced Emissions Standards forBiggvy
Engines regulation in 2014 that establishes the new generatigtiafial NOx emission
standards for heawgyuty engines.

The recent iruse control measures include-Boad HeavyDuty Diesel Vehicle

(In-Use) Regulation, Drayage (Port or Rail Yard) Regulation, Public Agency and Utilities
Regulation, Solid Waste Collectio/ehicle Regulation, Heaviuty (TractorTrailer)

Greenhouse Gas Regulation, ATCM to Limit DieBakled Commercial Motor Vehicle

Idling, HeavyDuty Diesel Vehicle Inspection Program, Periodic Smoke Inspection

Program, Fleet Rule for Transit Agencies, leamiEmission School Bus Program, and

HeavyDuty Truck 1 dling Requirements. I n addit
incentive programs provides an additional mechanism to achieve maximum emission

reductions from this source sector.
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Taken together,Cai f orni ads emi ssion standards, fuel
programs for heawguty vehicles represent all measures that are technologically and
economically feasible within California.

6. Off-Road Vehicles and Engines

California regulations for éfroad equipment include not only increasingly stringent

standards for new offoad diesel engines, but alseuse requirements and idling

restrictions.

The OffRoad Regulation is an extensive program designed to accelerate the penetration
ofthecleane qui pment iinto Californiadbsroadl eet s, an
diesel vehicles. The program goes beyond emission standards for new engines through
comprehensive huse requirements for legacy fleets.

Engines and equipment used in agricultpralcesses are unique to each process and are
often redesigned and tailored to their particular use. Fleet turnover to cleaner engines is
the focus for these engines.

Taken together, Californiads comprehensive s
specificatons, and incentive programs for wtiad vehicles and engines represent all

measures that are technologically and economically feasible within California and when
considered in aggregate, would advance the attainment date by at least one year.

7. Other Sources and Fuels

The emission limits established for other mobile source categories, coupled with

USEEPA waivers and authorization of preempti c
for motorcycles, recreational boats,-offad recreational vehicles,rga handling

equipment, and commercial harbor craft sources meet the requirements for RACM and

BACM.

Cleaner burning fuels also play an important role in reducing emissions from motor

vehicles and engines as ARB has adopted a numipeoraf stringent standards for fuels

sold in California, including the Reformulated Gasoline program, low sulfur diesel

requirements, and the Low Carbon Fuel Standard. These fuel standards, in combination

with engine technology requirements, ensurethatCd or ni ads transportat:i
achieves the most effective emission reductions possible.

Taken together, Californiabds emission standa

programs for other mobile sources and fuels represent all measures that are
tecmologically and economically feasible within California.
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8. Mobile Source Summary

Californiads | ong history of comprehensive a
in the most stringent mobile source control program in the nation.BBShas

pr eviously acknowledged the strength of the
regulations and through the waiver process. Inits 2011 approval of the San Joaquin

Val |l ehyobusr 8 zone plan, which included the Sta
commiiments, U.SEPA found that there were no further reasonably available control

measures that would advance attainment of the standard in the San Joaquin Valley.

In addition, USEPA has provided past determinations
prograns meet Best Available Control Measure (BACM) requirements, which are more
stringent than RACM, as part of their 2004 a

PM10 Plan:

AWe believe that the Statebs control progr an
mobi |l e source and fuels categories, since the
emission control programs currently available, taking into account economic and

technol ogical feasibility.o

Since then, ARB has continued to substantially enhancaamaderate reductions from

our mobile source control programs through the implementation of more stringent engine
emissions standards-use requirements, incentive funding, and other policies and
initiatives as described in the preceding sections.

ARB finds that with the current mobile source control program, there are no additional
reasonable available control measures that would advance attainment of the 75 ppb
8-hour ozone standard in the Eastern Kern Air Pollution Control District. There are no
rea®nable regulatory control measures excluded from use in this plan; therefore, there
are no emissions reductions associated with unused regulatory control measures. As a

result, Californiabs mobile source control P
RACM.
9. Consumer Products

Consumer products are defined as chemically formulated products used by household and
institutional consumers. For more than twenty five years, ARB has taken actions
pertaining to the regulation of consumer products. Thredatgus have set VOC limits

for 129 consumer product categories. These regulations, referred to as the Consumer
Product Program, have been amended frequently, and progressively stringent VOC limits
and reactivity limits have been established. TheseRegulation for Reducing VOC
Emissions from Antiperspirants and Deodorants; Regulation for Reducing Emissions

from Consumer Products; and Regulation for Reducing the Ozone Formed from Aerosol
Coating Product Emissions, and the Tables of Maximum Increnfeesativity Values.
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Additionally, a voluntary regulation, the Alternative Control Plan has been adopted to
provide compliance flexibility to companies.
occurred in 2013.

U.S. EPA also regulates consumer produtts. S. EPAO&s consumer pr oduc
was promulgated in 1998, however, federal consumer products VOC limits have not been

revised since their adoption. U.S. EPA also promulgated reactivity limits for aerosol

coatings. As with the general consumerpradt s, Cal i f orni ads require
coatings are more stringent than the U.S. EF
as the Ozone Transport Commission states, have established VOC limits for consumer

products which are modeled after theifdahia program. However, the VOC limits

typically lag those applicable in California.

Il n summary, Californiads Consumer Products F
requirements applicable to consumer products, meets RACM.
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1. INTRODUCTION

The purpose of this document is poesentthe findings of the model attainment demonstration
for the 0.075 ppm (or 75 ppb)Bour ozone standard in th&/estern Nevada county-Bour
ozoneNon-attainmentArea (WNNA, which forms the scidific basis for the WNNA 2018 8

hour ozone SIPThe 75 pplstandard was promulgated by the&).EPAn 2008 and became
effective in 2010 Currently,the WNNAIs designated as moderateozonenon-attainmentarea

for this standardand is mandated to show attainment by 2017. However, since the WNNA
exceeded the 3 ppb ozone standard in 2017, the region will almost certainly be reclassified as
serious nomattainment, which will extend the attainment deadline until 2020. As a result, the
focus of this model attainment demonstration will be on the 2020 future year.

Findings from the model attainment demonstration are summaripedhe Grass Valley design
site monitor located within the nomattainment area. The general approach utilized in the
attainment demonstration is described in Section 2, while the remais@agions discuss the
meteorological modeling (Section 3), the emissions inventory (Section 4), and the
photochemical modeling and results (Section B)more detailed description of the modeling
and development of the modekady emissions inventory isgeented in thePhotochemical
Modeling Protocobnd Modeling Emissions Inventory Appeseti

2. APPROACH

tKAa aSOGA2y RSaAaONARO6SaA GKS ! AN wSRiBRENDSa . 21 NRQ
guidancé?, for projecting ozone Design Values (DVs) to the &utiging model output and a

Relative Response Factor (RRF) approach in order to show future year attainment of the 0.075

ppm &hour ozone standard.

e V2

2.1. METHODOLOGY

The US. EPAodeling guidanceoutlines the approach for utilizing models to predict fugur

attainment of the 0.075 ppm-8our ozone standardConsistent with the previous modeling

guidancé? which was utilizethpast8K 2 dzZNJ 21 2y S { Lt & Ay theRd®A T2 NY Al Q&
Sacrament@IP3 and the 2007 San Joaquin Valley (SJVj8HRhe 0.08 ppm 8hour ozone

standard, the current guidance recommends utilizing modeling in a relative sénisgef

31U.S EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals
for Ozone, PM2.5 and Regional Haze, available at
https://www.epa.gov/ttn/scram/quidance/quide/Draft. OPM-RH Modeling Guidanee
2014.pdf

32U.S EPA, 2007Guidance on the Use of Models and Other Analyses for Demonstrating
Attainment of Air Quality Goals for Ozone, RvandRegional HazeEPA454/B07%002, 2007,
available ahttps://www.epa.gov/ttn/scram/quidance/guide/finaD3-pm-rh-guidance.pdf
332009 Sacramento RegionaHbur Ozone Aainment and Reasonable Further Progress Plan
available at
http://www.airquality.org/ProgramCoordination/Documents/4)%202013%20&2BRevision%2
OReport%201997%20Std. pdf

342007 Plan for the 1997-Bour Ozone Standard available at

http://www.valleyair.org/Air _Quality Plans/AQ Final Adopted Ozon&2btin
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summary of how models are applied in the attainment demonstration, as prescribedshEBA
modeling guidanc®, is provided belowA more detailed description dfie methodology
provided below and in subsequent sectidagvailablein the PhotochemicaModeling Protocol
Appendix

2.2. MODELING PERIOD

TheWestern Nevad&ounty 8hour ozone Norattainment Area\WNNA), aregion of hghly

complex terrain that extends from the foothills of the Sierra Nevada mountain range to the west
and into the Tahoe National Forest to the eastpcated downwind of theSsacramento and Bay
Area emission source regionshe transported pollutants firm these upwind sourcezgions
contribute to the exceedances of the federal ozone NAAQS in this region

Attainment of the 8hour ozone 75 ppb NAAQS at a monitor is determined based on the design

value (DV), which is the thrgear average of the observehnual 4' highest 8hour ozone

mixing ratio at a site The trend inthe WNo ! Q-Bourwzone design valu&sexhibiteda steady

declinefrom 96ppbin 2000 to 77 ppb in 2013owever, inrecentyeay§ + Qa4 KI @S aK2gy
dzLJ6 I NR G NBYy R ¢ ArdnK77 fpki20134 81 pp I8 2055/84/3pb iF 2016and

87 ppb in 201¥ (Figure 1) Preliminary data for 2018 suggest that the increasing trend may be

leveling off.

Thevariability in theWNNADVmaybe attributed tovarious factors that govern ozone levels in
this region, includingomplex terrainmeteorological conditions that facilitate the transport of
ozone and its precursors from upwind source regions,laodl emissions from anthropogenic
and naturally occurrig reactive biogenic ROG sourcésaddition, the formation of ozone and
the associated chemistry along the transport pathways and the prevailing ozone chemistry
regimes both locally and in the upwind source regions play an important role in determining
ozone levels in the regiorurther details on the regional topography, flow patterns and
conceptual model for ozone formation in tgéNNAregion can be found in thlodeling
Protocol Appendix

35U.S EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals
for Ozone, PM2.5 and Regional Haze, available at
https://www.epa.gov/ttn/scram/quidance/quide/Draft OPM-RH_ Modeling_Guidanee

2014.pdf

36 ARB's Ambient Air Quality Data Summaries databaaédable at
https://www.arb.ca.gov/adam/trends/trends1.php

37 Data for2017are preliminary and subject to further revieavailable from
https://www.arb.ca.gov/agmis2/ozone_annual.php
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Figure 1. Trend in the Grass Valley (Grass Valley-Litton Building monitor) 8-hour
ozone design value (DV) and the three-year average of the DV utilized in the
model attainment demonstration.

The year 2012 was selected fire baseline modelingwhile 2013 was selected as the baseline
year for DVcalculation in the model attainment testThe selection of 2012 as the baseline
modeling year wabasedomanl y I f 2aAa 2F K2g O2YyRdzOA @S

towards ozone formatiopas well as the availability of the most detaikdissions inventory
Considering the recent upward trendtime WNNA DVs from 20k$hwards (described earlier in
this section)2013 was chosen as the baseline year for DV calculation as opposed {2012
order to better account for the recent shift the DV trend (discussed further in Section)5.3

z

0 KS

The moderate norattainment designation for th&/NNA requires that attainment of the 2008
8-hour ozone standard be demonstrated by 201However, given that the WNNA exceeded the
8-hour ozone standard i8017, the norattainment area will likely be reclassified as serious
non-attainment, with an attainment date of 2020. TherefoB820waschosen aghe primary
future year modeled in this attainment demonstration

The revised &. EPAnodeling guidancerequiresthat the 8-hour ozonemodel attainment
demonstration utilize the top ten modeled days when projecting design values to the future
Recent ozone SIP modeling applications in Califffiiaave generally simulated the entire
ozone season (May Segember) as thepeak ozone mixing ratidend to occur between June
and September The samdlayto September periodvasmodeledin this attainment

382016 Plan for the 2008-Bour Ozone Standard available at
http://www.valleyair.org/Air _Quality Plans/OzorAelar2016.htm

392013 Plan for the RevokddHour Ozone Standard available at
http://www.valleyair.org/Air _Quality Plans/Ozor@neHourPlafs2013.htm
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demonstrationfor 2012 and 220to ensure that all of the top ozone daysthe WNNA were
simulated.

2.3. BASELINE DESIGN VALUES

Specifying the baselin@Vis a key consideration in the model attainment test, since this value is
projected forward and used to test for future attainment at each sitée starting point for the
attainment demonstration is withite observational based DV, which represents the threar
average(current year and prior two yearsf the annual # highest 8hour ozone mixing ratio
observed at a specific monitor for the yaanderconsideration For example, a DV for 281

would represent the average of thé'dighest 8hour ozone mixing ratio from 2011, 2012, and
2013.

The US. EPAecommends using an average of three DVs that straddle the baseline year in order
to better account for the yeato-year variability inherst in meteorology Since 201%/as

chosen as the base year for projecting DVs to the futuressgiteific DVs were calculated for

the three three-year periods ending in 2013, 2014, and 2@h8 then these three DVs were
averaged This average DV is calla weighted DV (in the context of this SIP, the weighted DV

will also be referred to as the reference year DV og)DVable 1 illustrates the observational

data from each year that goes into tiealculation ofaverage D\at a particular monitoring site.

Table 1. lllustrates the data from each year that are utilized in the Design Value
(DV) calculation for a specific year (DV Year), and the yearly weighting of data
for the average DV calculation (or DVR).

DV Year Years Averagetbr the Design Value (#highest observed &r Os)
2013 2011 2012 2013
2014 2012 2013 2014
2015 2013 2014 2015

Table 2 lists th&-hour design values for th&rass Valley monitoring site, which are utilized
thismodel attainment demonstration The ozone DVs increased from 77 ppb in 2013 to 81 ppb
in 2015 with an average baseline design value of 79 ppb for the-2013 period.

Table 2. Year-specific 8-hour ozone design values for 2013, 2014 and 2015, and
the average baseline design value (represented as the average of three design
values) for 2013 at the Grass Valley site located in the WNNA.

Site 8-hr Ozone Design Value (ppb)
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(County, Air Basin)
2013 2014 2015 20132015 Average

Grass Valleyitton Building

(Grass Valley, MCAB 7 [ 8l 9

2.4. BASE, REFERENCE, AND FUTURE YEARS

The model attainment demonstration consists of the following three primary model simulations,
which all utilized the same model inputs, includingteorology, chemical boundary conditions,
and biogenic emissiondrhe only difference between the simulations was in the year
represented by the anthropogénemissions (2012 @020 and certain daygpecific emissions.

1. Base Yeafor Base CaseJimuation
The base year simulation for 2012 was used to assess model performance and includes
as much daygpecific detail as possible in the emissions inventangh as hourly
adjustments to the motor vehicle and biogenic inventories based on observed local
meteorological conditionss well aknown wildfire and agricultural burning events,
and exceptional events like the Chevron refinery fire in the Bay Arleiahveccurred
over 6 days from August 134, 2012.

2. Reference (or Baseline) Year Simulation
The reference year simulation was identical to the base year simulation, except that
certain emissions events which are either random and/or cannot be projeotédte
future were removed from the emissions inventorfyor the 2012 reference year
modeling there are two categories/emissions sources that were excluded: 1) wildfires
due to thedifficulty in predicting future fireandsince theycan influence the model
response to anthropogenic emissions reductions in regatkstimes wherarge fires
occurand 2) the Chevron refinery fire mentioned above.

3. Future Year Simulation
The future year simulation is identical to the reference yearusiition, except that
projected future yearZ020 anthropogenic emission levels were used rather than the
2012 emission levelsAll other model inputs (e.g., meteorology, chemical boundary
conditions, biogenic emissions, and calendar for-dfyeek spedfications in the
inventory) are the same as those used in the reference year simulation.

To summarize (Table 3), the base year 2012 simulation was used for evaluating model
performance, while the reference (or baseline) 2012 and future 2820simulatons were
used to project thébaselineDVs to the future as described in tRfiotochemicaModeling
Protocol Appendiand in subsequent sections of this document

40 M CABdenotes the Mountain CountiedAir Basin.
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Table 3. Description of CMAQ model simulations.

Biogenic Chemical Boundary

Simulation Anthropogenic Emissions EMmissions Meteorology Conditions
Base year 2012 w/ wildfires and 2012 2012 2012
(2012) Chevron refinery fire MEGAN WRF MOZART
Reference year 2012 w/o wildfires and w/o 2012 2012 2012
(2012) Chevron refinery fire MEGAN WRF MOZART
Future year 2020w/o wildfires and w/o 2012 2012 2012
(2020) Chevron refinery fire MEGAN WRF MOZART

2.5. RELATIVE RESPONSE FACTORS

As part of the model attainment demonstration, the fractional change in ozone mixing ratio

between the model reference year and model future year were calculated at each of the
monitors. ¢ KSaS NI dAz2ax OFffSR aNBfFiABS NBalLlRyasS ¥FI O
ratio of future year modeled maximum daily averagbd@ir (MDA8) ozone tmodeled

reference year MDAS8 ozone (Equation 1)

IIQSNJ as a;dquZstl 2YS
N I E T

1)

The MDAS8 values, used in calculating the RRF, were based on the maximum simulated ozone
within a 3x3 array of cells with the grid cadtsntaining the monitor located at the center of the
array*. The future and reference year ozone values used in the RRF calculations were paired in
space and time (i.e., using the future year MDAS8 ozone for the same modeled day and at the
same grid cell Wvere the MDAS8 ozone for the reference year is located within the 3x3 array of
cells) The modeled days utilized in the RRF calculation were selected based on the following
U.S. EPAecommended criteria

1 Begin with days that have simulated baseline MD# 60 ppb and calculate RRFs based
on the top 10 high ozone days

91 If there are fewer than 10 days with MDAS8 >= 60 ppb then all days >= 60 ppb are used in
the RRF calculation, as long as there are at least 5 days used in the calculation

1 If there arefewer than 5 days >= 60 ppb, an RRF is not calculated at that monitor

1 Restrict the simulated days used in the RRF calculation by only including days with
reference MDA8 within +/20% of the observed value at the monitdrhis ensures that
only modeleddays which are consistent with the observed ozone levels are used in the
RRF calculation.

41U.S EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals
for Ozone, R12.5 and Regional Haze, available at
https://www.epa.gov/ttn/scram/guidance/quide/Draft. OPM-RH Modeling_Guidanee

2014.pdf
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RRFs were calculated for future year 2020 at the Grass Valley monitoring site following the
procedure describedboveand discussed in Section 5.3.

2.6. FUTURE YEAR DESIGN VALUE CALCULATION
Future year design values for each site were calculated by multiplying the corresponding
baseline design value (Table 2) by the-sppecific RRF (Equation 2).

$6 $6 228& (2

where,

D\t = the future year design value,
D\k = the reference year design value (from Table 2), and
RRF = the site specific RRF from Equation 1

Future year design values from the model attainment demonstration are discussed in Section
5.3.

3. METEOROLOGICAL MODELING

I EAFT2NY AL Q& adNd®rapleytdriaig, and divereiciBnatd @Besent a unique
challenge for developing meteorological fields that adequately represent the synoptic and
mesoscale features of the regional meteorolodly summertime, the majority of the storm

tracks are far way to the north of the state and a seipérmanent Pacific high typically sits off
the California coastinteractions between this eastern Pacific subtropical high pressure system
and the thermal low pressure further inland owviee Central Valley or SotCoast lead to
conditions conducive to pollution buildéds® over large portions of the state.

The WNNA is the portion of Nevada County west of the crest of the Sierra Nevada Mountains. It
is located to the northeast and downwind of the broader Sacnatmeegion, and extends from

the foothills, at the intersection of the Sacramento Valley and the Sierra Nevada mountain
range, to the west and into the Tahoe National Forest to the east. The air flow into the WNNA is
typically from the soutksouthwest“, which means the region is regularly impacted by emissions
and polluted air masses from within the Sacramento urban source region.

In the past, the ARB has utilized both prognostic and diagnostic meteorological models, as well
as hybrid approaches in @ffort to develop meteorological fields for use in air quality modeling

42 Fosberg, M.A., Schroedé.J., Marine air penetration in Central California, Journal of Applied
Meteorology, 5, 573589, 1966.

43Bao, J.W., Michelson, S.A., Persson, P.O.G., Djalalova, I.V., Wilczak, J.M., Observed and WRF
simulated lowlevel winds in a higlozone episode duringhe Central California ozone study,

Journal of Applied Meteorology and Climatology, 47, 23324, 2008.

44 U.S. EPA, Technical Support Document for 2008 Ozone NAAQS Designations
(https:/lwww3.epa.gov/region9/air/ozone/pdf/R9_CA_NevadaCounty FINAL.pdf)
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that most accurately represent the meteorological processes that are important to air d@ality
In this work, the statef-the-science Weather and Research Forecasting (WRF) prognosti
model*® version 3.6 was utilized to develop the meteorological fields used in the subsequent
photochemical model simulations.

3.1. WRF MODEL SETUP

The WRF meteorological modeling domain consisted of three nested Lambert projection grids of
36-km (D01), 2-km (D02), and 4«m (DO03) horizontal grid spacing (Fig@ye WRF was run
simultaneously for the three nested domains with tuway feedback between the parent and

the nesedgrids The D01 and D02 grids were used to resolve the larger scale synoptiewea
systems, while the D03 grid resolved the finer details of the atmospheric conditions and was
used to drive the air quality model simulationall three domains utilized 30 vertical sigma

layers (defined in Table 4), with the major physics optiongémh domain listed in Table 5.

45°N

40°N

35°N

30°N

25°N

135°W 130°W 125°W 120°W 115°W 110°W

Figure2. WRF modeling domains (D01 36km; D02 12km; and D03 4km).

Initial and boundary conditions (IC/BCs) for the WRF modeling were based onkhe 32
horizontal resolution North American Regional Reanalysis (NARR) data that are archived at the

4 Jakson, B.S., Chau, D., Gurer, K., Kaduwel&oMmparison of ozone simulations using MM5
and CALMET/MM5 hybrid meteorological fields for the July/August 2000 CCOS episuaie,
Environ, 40, 28122822, 2006.

46 Skamarock, \C., JB. Klemp, JDudhia, DO. Gill, D M. Barker, WWang, and.JG. Powers,
2005: A description of the Advanced Research WRF VerdM@AR Tech Notek68+STR

NSAQMD Ozone Plan E-15 10/22/18



National Center for Atmospheric Research (NCARundary conditions to WRiere updated

at 6-hour intervals for the 3&m grid (DO1) In addition, surface and upper air observations
obtained from NCAR were used to further refine the analysis data that were used to generate
the IC/BCsAnalysis nudging was employed in the ou@ékm grid (DO1) to ensure that the
simulated meteorological fields were constrained and did not deviate from the observed
meteorology No nudging was used on the two inner domains to allow model physics to work
fully without externally imposed forcirig

Table 4. WRF vertical layer structure.

Layer Height Layer Thicknes: Layer Height Layer Thicknes

Number (m) (m) Number (m) (m)
30 16082 1192 14 1859 334
29 14890 1134 13 1525 279
28 13756 1081 12 1246 233
27 12675 1032 11 1013 194
26 11643 996 10 819 162
25 10647 970 9 657 135
24 9677 959 8 522 113
23 8719 961 7 409 94
22 7757 978 6 315 79
21 6779 993 5 236 66
20 5786 967 4 170 55
19 4819 815 3 115 46
18 4004 685 2 69 38
17 3319 575 1 31 31
16 2744 482 0 0 0
15 2262 403

Note: Shaded layers denote the subset of vertical layers used in the
CMAQ photochemical model simulations.

Table 5. WRF Physics Options.

Domain
Physics Option
D01 (36 km) D02 (12 km) D03 (4 km)
WSM 6class WSM 6class WSM 6class

Microphysics

graupel scheme graupel scheme  graupel scheme

Longwave radiation RRTM RRTM RRTM

“"Rogers, R.E., Deng, A., StauffeiGBudet, B.J., Jia, Y., Soong,.STanrikulu, S., Application of
the WeatherResearch and Forecasting model for air quality modeling in the San Francisco Bay
area, Journal of Applied Meteorology and Climatology, 52, 11953, 2013.
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Shortwave radiation

Dudhia scheme

Dudhia scheme

Dudhia scheme

Surface laver Revised MM5 Revised MM5 Revised MM5
y Monin-Obukhov ~ Monin-Obukhov Monin-Obukhov
Land surface PleimXiu LSM PleimXiu LSM PleimXiu LSM
Planetary Boundary YSU YSU YSU
Layer
Cumulus KainFritsch KainFritsch
L None
Parameterization scheme scheme

3.2. WRF MODEL RESULTS AND EVALUATION

Simulatedsurface wind speed, temperature, and relative humidity from the 4 km domain were
validated @ainst hourly observations from 17 surface stations in the region surrounding and
upwind of the WNNA (Figure 3). Theservational data for the surface stations reebtained
from the ARB archived meteorological databasailable at
http://www.arb.ca.gov/agmis2/agmis2.phpTable 6 lists the monitoring stations atite
meteorologicaparameterghat are measued at each station, including wind speed and
direction (wind), temperature (T) and relative humidity (RHjgure 3 showse location of

each of these sitewith the solid red circle markers denoting the sites while the black lines
denote the regional bondary of the WNNA.

Several quantitative performance metrics were used to compare hourly surface observations
and modeled estimates: mean bias (MB), mean error (ME) and index of agreement (I0A) based
on the recommendations from Simon at. (2012f8. The model performance statistical metrics
were calculated using the available data at all the sitessummary of these statistiésr the

areais shown in Thle 7.

Table 6. Meteorological site location and parameter measured.

Ste Number . . Parameter(s
(Figure 3) Site ID Site Name Measured( )
1 3452 Pike County Lookout wind, T, RH

2 4768 Reader Ranch Wind, T, RH

3 5744 Browns Valley T, RH

4 2958 Yuba CityAlmond Street wind, T

5 3196 CoolHighway 193 Wind, T

6 5832 Auburn #3 T,RH

7 3290 Lincoln (RAWS) Wind, T, RH

8 3291 Pilot Hill Station Wind, T, RH

48 Simon, H., Baker, R., and Phillips, S.: Compilation and interpretation of photochemical
model erformance statistics published between 2006 and 2@4%#ospheric Environmené1l,
124139, 2012
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9 2956 RosevilleN Sunrise Blvd Wind, T, RH
10 3187 FolsomNatoma Street Wind, T, RH
11 5776 Fair Oaks #2 T, RH
12 2731 SacramenteDel Paso Manor Wind, T, RH
13 5799 Bryte T, RH
14 3011 Sacramentel Street Wind, T, RH
15 2143 DavisUCD Campus wind, T
16 3209 Sloughhouse Wind
17 2977 Elk GroveBruceville Road Wind, T, RH

39.50 ¥ _.()r:.;)r"/r‘lle

JPA
Gridley \ :

39.25 8 x ’

39.00
kS
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i 3 l'anding ;" S “_Nat
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% k f?/e( s—rr.w!lp
2ariol b\/,‘\/\/oud(l?ag.l;if 5 7‘,_ L\ ¥ . 7 ;
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Figure3. Meteorological monitoring sitestilized in the model resultsevaluation The solided
circlemarkers representhe siteswhile the thick black line denotes the spatial extent and
regional boundary of the Western Nevada courdigddir ozone Norattainment Area (WNNA).
Numbers reflect the sites listed in Table 6.

Table7. Hourly surface wind speed, temperature and relative hutyisiatistics by region for
May through Septembef012 [OA denotes index of agreement.
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Observed Mean Modeled Mean Mean Bias Mean Error 10A
wind Speed (m/s)
2.14 2.61 047 1.04 0.70

Temperature K)
295.52 295.14 -0.38 2.45 0.94

Relative Humidity (%)
44.77 50.24 5.47 12.85 0.80

The distribution of ddy mean bias and mean error are shown in Figlwéhile observed vs
modeled scatter plotef hourly wind speed, temperature, and relative humiditg shown in
Figureb. The average hourly wind speed bias for Maptember 2012 is relatively small at 0.47
m/s, while the average mean error is 1.04 m/s. The index of agreement for the wind spee
this period is 0.70. éimperatureis biased low with an average bias-0f38 K, while the 10A for
temperature is 0.94. Consistent with the negative temperature biative humidityhas a
positive bias of 5.47%

These results are comparable tcher recent WRF modeling efforts in California investigating
ozone formation in Central Califordfand modeling analys for theCalNex and CARES field
studies?5525%) Detailed hourly timeseries of surface temperature, wind speed, and wind
direction forthe area along with spatial distribution of the mean bias and mean eanrbe
found inthe supplementary material.

4% Hu, J., Howard,.Q., Mitloehner, F., Green, 8., and Kleeman, M.: Mobile Source and
Livestock Feed Contributions to Regional Ozone Formation inaC&aliforniaEnvironmental
Science & Technologg6, 27812789, 2012.

S0Fast, JD., Gustafson Jr, W, Berg, LK., Shaw, \\0., Pekour, M., Shrivastava, M., Barnard, J
C., Ferrare, R\., Hostetler, CA., Hair, JA., Erickson, M., Jobson, B, Fbwers, B., Dubey, M.,
Springston, S., Pierce, R, Dolislager, L., Pederson, J., and Zaveh.,. Rransport and mixing
patterns over Central California during the carbonaceous aerosol and radiative effects study
(CARESAtmos ChemPhys. 12, 17591783, 2012, doi:10.5194/aep2-17592012.

SBaker, KR., Misenis, C., Obland, B., Ferrare, RA., Scarino, Al., and Kelly, J.: Evaluation

of surface and upper air fine scale WRF meteorological modeling of the May and June 2010
CalNex pedd in CaliforniaAtmos Environ, 80, 299309, 2013

%2Kelly, JT., Baker, KR., Nowak,.B., Murphy, JG., Milos, ZM., VandenBoer, . IC., Ellis, RA.,
Neuman, JA., Weber, R]., Roberts,. M., Veres, PR., de Gouw,. A., Beaver, MR., Newma,

S., and Misenis, C.: Figeale simulation of ammonium and nitrate over the South Coast Air
Basin and San Joaquin Valley of California during GaNéxJ Geophysical Researcti,9,
36003614, doi:10.1002/2013JD021290.

®3 Angevine, WM., Eddington, L, Durkee, K., Fairall, C., Bianco, L., Brioude, J.: Meteorological
model evaluation for CalNex 20IMpnthly Weather Reviewi40, 38853906, 2012.
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Figure 4. Distribution of daily mean bias (left) and mean error (right) from May i
September 2012. Results are shown for wind speed (top), temperature (middle),
and RH (bottom).
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Figureb. Comparison of modeled and observed hourly wind spéeft) ( 2-meter temperature
(center), and relative humidityright), May¢ September 2012.

Conducting a detailed phenomenological evaluation for all modeled days aasdarce
intensivegiven that the entire ozone seas@¥ay ¢ Septemberwas modeledor the
attainment demonstration However some insight and confidence that the model is able to
reproduce the meteorological conditions leading to elevated ozone can be gained by
investigating the megorological conditions duringeak ozonealayswithin the WNNA in more
detail.

Past observationand analyses have shown that the WNNA is subject to pollution transport

from the southsouth west including from the Sacramento metropolitan &féa Its

meteorology is also expected to be influenced by upslope and downslope winds associated with
the surounding terrain. Figure 6 shows the-Bdur back trajectories from every hour on July

12, 2012 at the Grass Valley Litton Building ozone monitoring site. The higihast 8zone
concentration at the site in 2012 occurred on this day. The trajectore¥e walculated with the
HYSPLIT modetriven by WRF meteorology. These back trajectories are typical of a high ozone
day at the Grass Valley monitor, and demonstrate that the transport pathways are generally
from the southwest. Some of the trajectoribave a circular pattern around the Grass Valley

site indicating downslope and upslope flow impacts, and which illustrates that the model is able
to reproduce these complex transport pathways to and within the WNNA.

Meteorological conditions that producgukak ozone levels in the area occurred oly 1@,

2012, with a daily maximu@-hour ozone mixing ratio of 8ipb observed athe Grass Valley
ozonemonitoring site The uppe#levelweather charts showed that a 500 mb high pressure
system was observed over Califoraiad most of the Southwest US on that day. At the surface,
the Reader Ranch monitor, near the Grass Valley ozone monitoring site, observed a daily high
close to 104 for two consecutive days on July™dnd 12".

Figure 7shows the surface wihfields in the early morning @0 PST) and thafternoon (16:00

PST) on July 12012 with the observed and modeled values denoted by red and black arrows,
respectively Ovaall, modeled winds compare relatively well with the observed values, with

winds during the early morninigours being influenced by dowslope flows, while aftenoon

winds were impacted by wgbope flowsover the mountain counties. Wdsin the Sacramento

Valley show an influence from both the Coastal Ranges to the west and the Sierra Nevada Range
to the east. At 4:00 PST, the wind field had an eddy like pattern over the Yolo and Solano areas,

54 California Air Resources Board, 1998: Tracking the Sacramento pollutant plume over the western Sierra

Nevada, Contract No. i34, Final Report.

55Van Ooy, D.J. and Carroll, J.J.: The spatial variation of ozone climatology on the western slope of the

Sierra Nevada, Atmospheric Environment, 29, 13390, 1995.

%6 Stein, A.F., Draxler, R.R, Rolph, G.D.RB&INE . dWd. &3 / 2KSy s ad5d> yR baAlyYy:
atmospheric transport and dispersion modeling system, Bulletin of the American Meteorological Society,

96, 20592077, 2015
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indicating the occurrence of the Schultz eddy along the westaidhe valley. These wind field
patterns areconsistent with the conceptual model fozone transport and formatiowithin the
region asdescribed in the Photochemicillodeling Protocol Appendix

40°N —

39°N —

38°N —

37°N —

36°N
123°W 122°W 121°W 120°W

Figure6. Grass Valleg4-hour back trajectories from every hour on July 12, 2012 at 3 m above
ground level. The Grass Valley Litton Building o0zone monitoring site is marked with a red star.

Since RRF calculations in the model attainment test described in Section 2.5 aresed

top 10 peak ozone dayshé modeled and measured winds in ttegionwere examinedn

further detailfor the top 10 ozone days observed at iBeass Vallegite in 2012 The ten

highest daily maximum-Bour ozone mixing ratiogbservedat the Grass Valley Litton Building

site in 2012 occurredn July 12, July 13, August 30, August 3, August 31, August 16, September
2, September 4, May 9, and June f&pectively Figure &hows themeanwind field (vector
averageYor the top 10 ozone days &5:00 PST and 100 PS]respectively.Overall, the

surface wind distribution indicates that the model is in general agreement with the observations
andisable to capture many of the important features of the observed meteorological fields on
those daysvhen elevated ozone levels occurred.
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Figure?. Surface windield at 4:00 PST (top) and 16:00 PST (bottom) on July 12, 2012. Modeled
wind field is shown with bk wind vectors, while observations are shown in red.
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Valid: 13:00 UTC
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Figure8. Average wind field at 5:00 PST (top) and 12:00 PST (bottom) for the top 10 observed
ozone days at Grass Valley Litton Building monitor in 208Addeled wind field is shown with
black wind vectors, while observations are shown in red.
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Figure 9 shows the 500 hPa geopotential height at 12:00 UTC and 00:00 UTC for
the top 10 ozone days in 2012 at the Grass Valley site. These times were
chosen to coincide with timing of the upper-air observations in the region. In this
figure, the North American Regional Reanalysis (NARR) data is used to
represent the observations. The NARR dataset is a product of observational
data assimilated (including upper-air observations) into some of the NOAA model
products for the purpose of producing a snap shot of the weather over North
America at any given time. The 500 hPa geopotential height is a useful metric to
evaluate, because it is one of the major parameters related to regional synoptic
patterns. It can be seen from Figure 9 that on average the 500 hPa geopotential
height is ~5800 m above sea level on these peak ozone days, and the modeled
500 hPa geopotential height closely matches the observed values.

Although a phenomenological evaluation of only a subset of peak ozone days does not
necessarily mean the model perfos equally well on all days, the fact that the model can
adequately reproduce wind flows consistent with the ozone conceptual model, combined with
reasonable performance statistics over the ozone season (Table 7), provides added confidence
in the meteorobgical fields utilized for this attainment demonstration modeling.

. Observed D Modeled

6000

(m)

5800

500hPa GH

5700

5600

07/12 0713 08/30 08/03 08/31 08/16 09/02 09/04 05/09 06/18
Date

6000

5900

5800

500hPa GH (m)

5700

5600
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Figure 9. Modeled and observed at 12:00 UTC (top) and 00:00 UTC (bottom) 500
hPa geopotential height for the top 10 observed ozone days at Grass Valley
monitor in 2012.
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4. EMISSIONS

The emissions inventory used in this modeling was based on the most recent inventory
submitted to the US. EPAwith base year 2012
(http://www.arb.ca.gov/planning/sip/2012iv/2012iv.ht For a detailed description of the
emissions inventory, updates to the inventory, and how it was processed from the planning
totals to a gridded inventory for modelingee the Modeling Emissions Intery Appendix

4.1 EMISSIONS SUMMARIES

The transporof pollutants fromthe Sacramento Federal Naittainment Area (SFNA) can
significantly contribute to thexceedances of thiederal ozone NAAQS in the WNNA. As such,

it is useful to not only summarizhe change in emissions from 2012 to 2020 in the WNNA, but
also in the Sacramento Valley, since emissions from these areas are readily transported into the
WNNA (see Table 8).

Table8. Summer Planning Emissions for 2@t 2020 (tons/day).
Western Nevada Noattainment Area

NOx ROG
Source 2012 2020 2012 2020
Category : :

[tpd] [tpd] % diff [tpd] [tpd] % diff
Stationary 0.106 0.096 9.4 0.702 0.785 11.8
Area 0.135 0.138 2.2 1.394 1.515 8.7
OnRoad
Mobile 3.976 2.160 -45.7 1.793 1.007 -43.8
Other
Mobile 0.944 0.738 -21.8 1.327 0.958 -27.8
Total 5.160 3.131 -39.3 5.215 4.265 -18.2

Sacramento Federal Neattainment Area (SFNA)
NOx ROG
Source 2012 2020 2012 2020
Category . -

[tpd] [tpd] % diff [tpd] [tpd] % diff*
Stationary 9.026 7.497 -16.9 20.528 21.838 6.4
Area 2.702 2.146 -20.6 28.504 29.014 1.8
OnRoad 61.963 29.446 -52.5 35.031 17.390 -50.4
Mobile
Other 29.993 24.123 -19.6 25.682 18.568 27.7
Mobile
Total 103.684 63.212 -39.0 109.745 86.810 -20.9

#9% diff denotes percent difference with respect to 2012 emission levels.

Overall, anthropogenic N@vas projected to decrease3%obetween 2012 an@020(from 5.2

tpd to 3.1tpd) in the WNNA.In contrast, anthropogenic ROG was projectediégrease 8%

by 2020(from 5.2 tpd to 4.3 tpd). In the upwind Sacramento Metropolitan Area, the magnitude
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of the anthropogenic NEand ROG emissions is roughly 10 times that of the WNNA, while the
relative change from 2012 to 2020 is comparable to tHatiee change in the WNNA.

Monthly biogenic ROG totals for 2012 within tA8NNAare shown in Figurg0 (note that the
same biogenic emissions were usedha 2012and2020modeling) Throughout the summer,
biogenic ROG emissisranged from 429.3tpd in Mayto 268 and 279.5pd in July and August,
with the difference in emissions primarily due to differences in temperatsodar radiation, and
leaf area from montkio-month.
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FigurelO. Monthly average biogenic ROG emissitor 2012in the WNNA
5. OZONE MODELING

5.1. CMAQ MODEL SETUP

Figure 1 shows the CMAQ modeling domains used in this waitke larger domain covering all
of California has a horizontal grid resolution of 12 km with 107x97 lateral grid cells for each
vertical layer and extends from the Pacific Ocean in the west to Eastern Nevada in trendast
runs from the U.SMexico borderin the south to the Californi®regon border in the northThe
smaller nested domai(dashed black linegovering theCentral valley region, including the San
Joaquin Valley, Sacramento Valley, Mountain Counties air basins and the WaéN&finer
scale4 km grid resolution and includes 192x192 lateral grid cells

The 1Zm and 4km domains are based on a Lambert Conformal Conic projection with
reference longitude at120.5°W, reference latitude at 37°N, and two standard parallels at 30°N
and 60°N, wlch is consistent with WRF domain setting$ie 3 vertical layers from WRF were
mapped onto 8 vertical layers for CMAQ extending from the surface to 100 mb suchhtbat
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majority of the vertical layers fall within the planetary boundary layEnis vetical layer
structure is based on the WRF sigprassure coordinates and the exact layer structure used
can be found in Table 4.

The photochemical modeling for this attainment demonstration utilized CMAQ version 5.0.2,
released by the &. EPAhttps://www.cmascenter.org/cmady in May 2014 The SAPRCO7
mechanism was selected as the photochemical mechanism for the CMAQ simul&tiotiger
details of the CMAQ configuration used in this work are summarnz&abled and in the
PhotochemicaModeling Protocol AppendixThe same configuratiowasused for all

simulations including the base, reference, and future ye&@®8IAQ was compiled using the Intel
FORTRAN compiler version 12.

Table9. CMAQ configuration and settings.

Process Scheme
Horizontal advection  Yamo (Yamartino scheme for mass-conserving advection)

Vertical advection WRF-based scheme for mass-conserving advection

Horizontal diffusion Multi-scale

Vertical diffusion ACM2 (Asymmetric Convective Model version 2)

Gas-phase SAPRC-07gassphase mechanism with
chemical mechanism updates

Chemical solver EBI (Euler Backward Iterative solver)

Aerob (the sixth-generation CMAQ aerosol mechanism with
extensions for sea salt emissions and thermodynamics;
includes a new formulation for secondary organic aerosol
yields)

ACM_AEG6 (ACM cloud processor that uses the ACM
Cloud module methodology to compute convective mixing with
heterogeneous chemistry for AEROG)

Aerosol module

phot_inline (calculate photolysis rates in-line using simulated

Photolysis rate )
aerosols and ozone concentrations)
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------------ 12km modeling domain F
==== 4km modeling domain

Figure 11. The CMAQ modeling domains used in this SIP modeling. The outer
box of the top panel is the California statewide 12 km modeling domain, while the
inner box shows the 4 km modeling domain covering Central California. The
color scale and gray line contours denote the gradients in topography (km). The
insert on the bottom shows a zoomed-in view of the spatial extent and
approximate regional boundary of SFNA (Magenta line), WNNA (blue) and
location of the Grass Valley site (circle marker).
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The entire ozone seasoM@ay ¢ Septembe) was simulated througmdividual monthly

simulations conducted iparallel For each month, the CMAQ simulations included a seven day
spirtup period (i.e., the last seven days of the previous month)ferouter 12 km domain

where initial conditions for théirst day were set to the default initial conditions included with
the CMAQ releaseThe 4 km inner domain simulations utilized a three day-spiperiod,with

initial conditionsderived fromoutput from the corresponding day of the 12 km domain
simulation

Chemical boundary conditiof8CsJ¥or the outer 12 km domain were extracted from the global
chemical transport Model for Ozone and Related chemical Tracers, version 4 (M@ZART
Emmons et a) 2010"). The MOZARZ data for 2012vere obtained from the National Center
for Atmospheric Research (NCARp://www.acom.ucar.edu/wrtchem/mozart.shtmj for the
simulations driven by metaological fields from the NASA GMAO GE®®del The same
MOZART derived BCs for the 12 km outer domain, were used for all simulations (e.g., Base,
Reference, Future, and any sensitivity simulatioff)e inner 4 km domain simulations utilized
BCs that wre based on output from the corresponding day of the 12 km domain simulation

5.2. CMAQ MODEL EVALUATION

Observed ozone data from the Air Quality and Meteorological Information System (AQMIS)
database \(ww.arb.ca.gov/airgualitytoday/was used to evaluate the accuracy of the 4 km
CMAQ modeling fathe ozone monitors listed in Table Zhe US. EPAodeling guidancé
recommends usinghodel output fromthe grid cellin whichthe monitor is locatedn the
operational evaluation ofhe model predictions However, the future year design value
calculations (discussed 8ectiors 2.5 and 2.6) are based on simulated values ppiOnear the
monitor (i.e, the maximum simulated ozone within a 3x3 arraygafl cells with the grid cell
containing the monitor located at the center of the arrayjence, model performance was
evaluated at each monitor by comparing observations against the simulated values ulging on
data above the 60 ppb threshold at the monitored grid cell as well as the peak grid cell within
the 3x3 grid array centered on the monitor (i.e., the 3x3 maximum)

As recommended by 8. EPA a number of statistical metrics have been used to evaltiae
model performance for ozoneThese metrics include mean bias (MB), mean error (ME), mean
fractional bias (MFB), mean fractional error (MFE), normalized mean bias (NMB), normalized

S”Emmons, LK., Walters, S., Hess,®, Lamarque, -F., Pfister, GG.,Fillmore, D., Granier, C.,
Guenther, A., Kinnison, D., Laepple, T., Orlando, J., Tie, X., Tyndall, G., Wiedinmyer, C.,
Baughcum, 3.., and Kloster, S.: Description and evaluation of the Model for Ozone and Related
chemical Tracers, version 4 (MOZARTGeosci Model Dev., 3, 487, doi:10.5194/gmeB-43-

2010, 2010.

8U.S. EPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quality Goals
for Ozone, PM2.5 and Regional Haze, available at
https://www.epa.gov/ttn/scram/guidance/gquide/Draft OBPM-RH_Modeling_Guidanee

2014.pdf

NSAQMD Ozone Plan E-31 10/22/18


http://www.acom.ucar.edu/wrf-chem/mozart.shtml
http://www.arb.ca.gov/airqualitytoday/
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf
https://www.epa.gov/ttn/scram/guidance/guide/Draft_O3-PM-RH_Modeling_Guidance-2014.pdf

mean error (NME), root mean square error (RMSE), and correlationaesff{R). In addition,
the following plots were used in evaluating the modeling: tisggies comparingredictions and
observations scatter plots for comparing the magnitude of simulated and observed mixing
ratios, box plots to summarize the time seyidata across different averaging times, as well as
frequency distributions.

The model performance evaluation is presented for @@ss Valleyitton Building site in the
WNNA. Performance statistics for data above 60 ppb are reported separatetyifferent

ozone metrics including-Bour daily maximum ozone;Hour daily maximum ozone, and hourly
ozone (all hours of the day) for the monitored grid cell as well as the 3x3 maximum
Performance statistics falaximumbDaily Averag@&-hour ozone(MDAS8)are shown in Tabl&0.

Overall, when simulated data extracted at the grid cell is used for comparison with observations,
the model shows a slight negative bias in MDA8 ozone greater than 60 gpdWNNA(-4.1

ppb). However, when the 3x3 maximum ised, thenegative bias in the model is reduced by

0.7 ppb (from4.1 ppb to-3.4 ppb). Mean error shows alightincreasefrom 5.7 ppb t06.2 ppb

in the WNNAwhen the 3x3 maximum is considere8imilar statistics for daily maximurhbur

ozone and hourlpzone can be found in Tablé &nd Table 2, respectively.

Model performance statistics within the range of values shown in Tdlfle®l and 12 are
consistat with previous studies in Californgand studies elsewhere in the U.Bu etal.
(2012%°, simuated an ozone episode entral CalifornigJuly 27¢ August 2, 2000) using a
different chemical mechanism and found that modeled bias ranged fgowto -10.8 ppb for
daily maximum &our ozone (compared tet.1and-3.4 ppb for the WNN#A this work)and-
3.6t0 -12.7 ppb for daily maximum-hour ozone in Centraalifornia(compared to-3.6and-
0.9ppb in this work).

Tablel0. Daily maximum &iour ozone performance statistias the WNNAfor the 2012 ozone
season (May September)

Daily Maximum 8hour ozone > 60 ppb with
simulated data extracted at grid cell where the
monitor is located

Parameter WNNA
Number of data points 27
Mean obs (ppb) 68.4
Standard Deviation obs (ppb) 3.6
Mean Bias (ppb) 4.1

59 Hu, J., Howard, C. J., Mitloehner, F., Green, P. G., and Kleeman, M. J.: Mobile Source and
Livestock Feed Contrbions to Regional Ozone Formation in Central CalifoEnajronmental
Science & Technologg6, 27812789, 2012.
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Mean Error (ppb)

RMSE (ppb)

Normalized Mean Bias (%)
Normal Mean Error (%)
Rsquared

Index of Agreement

5.7
7.4

8.4
0.09
0.55

Daily Maximum 8hour ozone > 60 ppb with

simulated data extractedrom the 3x3 grid cell array
maximumecentered at the monitor

Parameter WNNA
Number of data points 32
Mean obs (ppb) 68.9
Standard Deviation obs (ppb) 6.2
Mean Bias (ppb) -3.4
Mean Error (ppb) 6.2
RMSE (ppb) 7.4
Normalized Mean Bias (%) -4.9
Normal Mean Error (%) 4.9
Rsquared 0.04
Index of Agreement 0.52
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Tablell. Daily maximum shour ozone performance statistias the WNNAfor the 2012 ozone
season (May September)

Daily Maximum %hour ozone > 60 ppb with

simulated data extracted at grid cell where the

monitor is located

Parameter WNNA
Number of data points 57
Mean obs (ppb) 70.7
Standard Deviation obs (ppb) 6.7
Mean Bias (ppb) -3.6
Mean Error (ppb) 6.5
RMSE (ppb) 8.6
Normalized Mean Bias (%) 4.4
Normal Mean Error (%) 8.9
R-squared 0.05
Index of Agreement 0.53

Daily Maximum thour ozone > 60 ppb with

simulated data extractedrom the 3x3 grid cell array

maximumecentered at the monitor

Parameter WNNA
Number of data points 63
Mean obs (ppb) 70
Standard Deviation obs (ppb) 8.7
Mean Bias (ppb) -0.9
MeanError (ppb) 5.9
RMSE (ppb) 7.7
Normalized Mean Bias (%) -1.3
Normal Mean Error (%) 8.4
Rsquared 0.1
Index of Agreement 0.6
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Tablel2. Hourly ozone performance statistiosthe WNNAor the 2012 ozone season (May
September). Note that only statistics for the grid cell in which the monitor is located were
calculated for hourly ozone.

Hourly ozone > 60 ppb with simulated data extracted
grid cell where the monitor is located

Parameter WNNA
Number of data points 209
Mean obs (ppb) 67.8
Standard Deviation obs (ppb) 5.6
Mean Bias (ppb) 2.2
Mean Error (ppb) 5.2
RMSE (ppb) 6.8
Normalized Mean Bias (%) -3.2
Normal Mean Error (%) 7.7
R-squared 0.04
Index of Agreement 0.52

Similarly, Shearer etl. (2012§° compared model performance in Central California during two
episodes in 2000 (July 226 and July 3& August 2) for two different chemical mechanisms
and found that normalized bias for daily maximurh@ur ozone ranged frori7% to-14% with
hourly peakozone showing a slightly larger range frerf t0-18% Thesevaluesare greater
thanthe statistics found in this work, which were calculated@ (or -4.9 % with 3x3
maximum values) for daily maximusrshour ozoneand-4.4%(or -1.3% with 3x3 maximum
values) for daily maximurb-hour ozone. Jin etal. (2010%* conducted a longer term simulation
over Central California (summer 2000) and found a RMSE for daily maxinouon 8zone of 4
ppb, which is greater than thé.4 ppb (or 7.4 ppb with 3x3 maximum valudsund in this work
Jin etal. (2010) also showedreoverallnegativebias of-2 ppb, which is consistent with thed.1
ppb (3.4 ppb with 3x3 maximum valuggundin this work

Simon etal. (2012¥2 conducted a reiew of photochemical model performance statistics
published between 2006 and 2012 for North America (from 69 jpeeiewed articles) In Figure
12, the statistical evaluation of this model attainment demonstration is compared to the model
performance sumrary presented in Simon ai. (2012) by overlaying various summary statistics

€ Shearer, S. M., Harley, R. A., Jin, L., and Brown, N. J.: Comparison of SAPRC99 and SAPRCO07
mechanisms in photochemical modeling for cehtaliforniaAtmos. Environ46, 205216,

2012.

®1Jin, L., Brown, N. J., Harley, R. A., Bat/, Michelson, S. A., and Wilczak, J. M.: Seasonal

versus episodic performance evaluation for an Eulerian photochemical air quality ddodel,
Geophys. Resl15, D09302, doi:10.1029/2009JD012680, 2010.

62 Simon, H., Baker, K. R., and Phillips, S.: Compilation and interpretation of photochemical

model performance statistics published between 2006 and 28¥rdpspheric Environmené1l,

124139, 2012.
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onto the Simon eal. (2012) model performance summariXote that the boxand-whisker plot
(colored in blackshown in FigureZis reproduced using data from Figure 4 of Sirabal.
(2012) The bluedot and redtrianglein each of the panels Figurel2 denote the model
performance statisticirom the current modeling workgalculated usinghe simulatedmonitor
grid cell and the 3x3 maximumespectively.

Figure 2 clearlyshows that the modgberformance statistical metrics for hourly, daily
maximum 8hour and daily maximum-hour ozone from this work are consistent wiginevious
modeling studies reported in the scientific literature, and in most cases are better thaa thos
statistics. In particular, the Simon etl.(2012) study found that mean bias for daily maximum
8-hour ozone ranged from approximately ppb to 13 ppb, while mean error ranged from
around 4 ppb to 22 ppb, and RM&&iedfrom approximately 8 ppb to 28pb; all of which are
similar in magnitude to the statistics presented in Tdlfle

Additional analysis, including time series, scatter plots, and frequency distribution of the hourly,
1-hour daily maximum and-Bour average daily maximum ozone data usegenerate Tables
10, 11 and 12 can be found in the supplementary material.

5.2.1 DIAGNOSITC EVALUATION

In addition to the statistical evaluation presented above, since the modeling is utilized in a
relative sense, it is also useful to consider whether the model is able to reproduce observable
relationships between changes in emissions and oz@ee approah to this would be to

conduct a retrospective analysis where additional years are modeled (e.g., 2000 or 2005) and
then investigate theability of the modeling system to reproduce the obserghdngesin ozone

over time Sincehis approach is extremelyme consumingand resource intensive, it is

generally not feasibléo perform such an analysis under the constraints of a typical SIP modeling
application. An alternativeapproachfor investigating the ozone response to changes in
emissions is through® 42 OF ff SR a86SS{SYR STFFSOil¢ o
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Figurel2. Comparison of various statistical metrig®m the model attainment demonstration
modeling to the range of statistics from the 69 pemviewed studies summarized in Simon et

al.(2012§3. (MDA denotes Maximum Daily Average).

6 Simon, H.Baker, K. R., and Phillips, S.: Compilation and interpretation of photochemical
model performance statistics published between 2006 and 28¥rdpspheric Environmené1l,

124-139, 2012.
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Thed 2 O lwéekeSdreffedt is a welknown phenomenon in some major urbanized areas
where emissions of N@re substantially lower on weekends than on weekdays, but measured
levels of ozone are higher on weekends than on weekdaiss is due to the complex and non
linear relationship between N@nd ROG precursors and ozdeeg., Sillman, 199%)

disbenefit
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Figurel3. lllustrates a typical ozone isopleth plot, where each line represents ozone mixing
ratio, in 10 ppb increments, as a function of initiald@d VOC (or ROG) mixing ratio (adapted
from Seinfeld and Pandis, 1998Figures.15) General chemical regimes for ozone formation
are shown as N@lisbenefit (red circle), transitional (blue circle), andd@ited (green circle).

In general terms, under ambient conditions of higk and lowROG (N@disbenefit region in
Figure B), ozone formation tends to exhibit a disbenefit to reductions in Bi@issions (i.e.,

ozone increases with decreases inJN&hd a benefit to reductions in ROG emissions (i.e., 0zone
decreases with decreases in RO@)contrast, under ambient conditieof lowNQ, and high

64 Sillman, S., 1999. The relation between ozone, NOx, and hytosin urban and
rural polluted environmentsiAtmospheric Environmen83, 18211845.

65 Seinfeld JH. and Pandis .N. (1998) Atmospheric Chemistry and Physics: From Air
Pollution to Climate Change, 1st edition\ley, New York.
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ROG (N@limited region in Figured), ozone formation shows a benefit to reductions in,NO

emissions, while changes in ROG emissions result in only minor decreases inTdzsetwo

RAAGAYOG a21 2y S OKS Ymh6igufe 3 Add@withyaSransitiohaNd®gime f  dza G NI {
that can exhibit characteristics of both the N@sbenefit and NO¥imited regimes Note that

Figure Bis shown for illustrative purposes only, addes not represent the actual ozone

sensitivity within theWNNAfor a given combination of N@nd ROG (VOEjnissions.

In this context, the prevalence aiweekend effect in a region suggests that the region is in a
NQO-disbenefit regimé&. A lack of aveekend effect (i.eno pronounced high €ccurrences
during weekends) would suggest that the region is in a transition regime and moving between
exhibiting a N@disbenefit andbeing NQHimited. A reversed weekend effect (i.e., loweg O
during weekend) would suggest that the region is Nnited.

Ly@SaidAaaridAaya GKS a6SS1TSyR S¥FFSOihée yR K2¢g Al KI
metric for evaluating the ozone chemistry regime in W&INAand how well it isepresented in

the modeling The tend in dayof-week dependence in th&/NNAwas analyzed using the

ozone observations between 2000 and 8Ghd the average sitepecific weekday (Wednesday

and Thursday) and weekend (Sunday) observed summertime (June through September)

maximum daily averag(MDA) &our ozone valusby year (2000 to 2() are compared

(Figurel4). Different definitions of weekday and weekend days were also investigated and did

not show appreciable differences from the Wednesday/Thursday and Sunday definifidwey

observation in Figur&4is that the summertime average weekday and weekend ozone levels

have steadily declined between 2000 a2@{l5

66 Heuss, J.MKahlbaum, D.F., and Wolff, G.T., 200@&ekday/weekend ozone
differences: What can we learn from therd@urnal of the Air & Waste Management
Association 53(7), 77238
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Figurel4. Site-specific average weekday and weekend maximum daily averhgeBozme for
each year from 2000 to 2015 in the WNNPhe colored circle markers denote observed values
while themagentatriangle markers denote the simulated baseline 2012 vallrsints falling
below the 1:1 dashed line represent a Nilsbenefit regime, thse on the 1:1 dashed line
represent a transitional regime, and those above the 1:1 dashed line representlarited
regime

Along with the declining ozone, it can be seen thatWENA has been in a NGmited regime

all along as seen from the gitea weekday ozone when compared to the weekend ozohleis
region is in close proximity to biogenic ROG emissions sources and farther away from the
anthropogenic NQsources, such that low N@nd high ROG reactivity conditions are prevalent,
which is cosistent with the region being in a NMmited regime The occasional shiii
weekdayweekendozone levels closer to the 1:1 dashed I{ged in some years crossing over
the line)is likely dudo interannual variability irmeteorological conditions anitk impact onthe
regional transport patterns anlbcal biogenic ROG emissions

The simulated baseline 2012 weekday/weekend values (magenta triangle marker in Figure 14)
from the attainment demonstration modeling show greater weekday ozone compared to
weekend ozone ithe WNNA These predicted values are consistent with observed findings in
2012 that show a prevalence of Mdnited conditions irthe WNNA.
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5.3. RELATIVE RESPONSE FACTORS AND FUTURE YEAR DESIGN VALUES
The RRFs (Section 2aBdfuture yeardesin values (Section 2.6) for the Grass Valligypn
Building site inthe WNNAwere calculated using the procedures outlined in the corresponding
sections, respectively, and are summarized in TableTh@Grass Valleyitton Buildingsite has

a baseyear DV of 79 ppb, which prgected to decrease to 67 ppb in 2020hichsupports
attainmert of the 75 ppb standard in 2020.

Tablel3. Summary of key parameters related to the calculation of future P&&208-hour
ozone desigwalues (DVat the Grass Valleyitton Buildingmonitoring site in the WNNA. Note
that final future year DVs are truncated, and fractional values are shown for reference only.

Base year Future %ar 2020
Site Location Average DV
(ppb) RRF Average D\{ppb)
Grass Valleyitton 79.0 0.8571 67.7

Building

5.4. UNMONITORED AREA ANALYSIS

The unmonitored area analysis is used to ensure that there are no regions outside of the existing
monitoring network that would exceed the NAAQS if a monitor was preéest EPA20147).

U.S. EPAecommends combining spatially interpolated design value fields with modeled ozone
gradients and grigspecific RRFs in order to generate gridded future year gradient adjusted

design values

This analysis can be done usihg Model Attainment Test Software (MATS) (/A6114%9).
However, this software is not open source and comes as a precompiled software patkage
maintain transparency and flexibility in the analysishause R codé3developed at ARB, were
utilized in tis analysis.

The unmonitored area analysis was conducted using the@ weighted DVs from all the
available sites that fall within theldn inner modeling domaialong with the reference year
2012 and future year ZD4 km CMAQ model outpufThesteps followed in the unmonitored
area analysis are as follows:

®7U.SEPA, 2014, Draft Modeling Guidance for Demonstrating Attainment of Air Quatity Go

for Ozone, PM2.5 and Regional Haze, available at
https://www.epa.gov/ttn/scram/guidance/guide/Draft_ OBPM-RH_Modeling_Guidanee

2014.pdf

%1 60X HAamMnd® az2RSESR GOdFAYYSyld ¢Sad {2F0s6l NBY
http://www.epa.gov/scram001/modelingapps_mats.htm

69The R Project for Statistical Computing availabletas://www.r -project.org/
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Step 1 At each grid celthe top 10 modeled maximum daily averagé®&ur ozone

mixing ratios from the reference year simulation were averaged, and a gradient in this
top 10 day average bewen each grid cell and grid cells which contain a monitor was
calculated.

Step 2 A single set of spatially interpolateeh®ur ozone DV fielde/asgenerated based

on the observed Year weighted base yeart®ur ozone DVs from the available

monitors. The interpolation is done using normalized inverse distance squared
gSAIAKGAYTAa F2NIILff Y2yAG2NER GAGKAY | aANRR OS
tripack library®, and adjusted based on the gradients between the grid cell and the

corresponding moitor from Step 1

Step 3 At each grid cell, the RRFs are calculated based on the refeartéuture

year modeling following the same approach outlined in Sedi8nexcept that the +

20% limitation on the simulated and observed maximum dailyaye 8hour ozone

was not applieecause observed data do not exist for grid cells in unmonitored areas.

Step 4 The future year gridded-Bour ozone DVsvere calculated by multiplying the
gradientadjusted interpolated &our ozone DVs from Step 2 withe gridded RRFs
from Step 3

Step 5 The futureyear gridded &our ozone DVs (from Step were examined to
determine if there are any peak values higher than those at the monitors, which could
potentially cause violations of the applicabld@ur 0zoneNAAQS.

Figure 5 shows the spatial distribution of gridded Dii2020for the WNNAbased on the
unmonitored area analysis (described abovEpe black colored triangle markers denote the
monitoring sites, which had valid reference year DVs and wereé usthe analysis The
unmonitored area analysis in the VW showed thaall the areas in the neattainment area
have future year 2020 DVsss than 75 ppb.

"R tripack library available attps://cran.r-project.org/web/packages/tripack/READYIE
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Figurel5. Spatial distribution of the future ZD DVs based on the unmonitored area analysis in
the WNNA. Color scale is in ppb of ozone.
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Figure S. 1 Time series of average wind speed, direction, and temperature of all
sites in May 2012.
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Figure S. 2 Time series of average wind speed, direction, and temperature of all
sites in June 2012.
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